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1 1 

(i) 
R j v n 

T v% >— NH 



A 



(CH2)„ Q 



(I) 



tiU<««0 7'J-iW L< -NR 4 R 5 

ttiitWtW^^t^) > -OR 6 R 6 JiTkltJl^ tt^)L<ti#t 

;vt tznnmi> l< mmm<v®.m$mzmir) ttzn-coR 7 k>k r 7 tissue 

»7'J-;K IH^L<l±itt«m -NR 8 R 9 R 8 iSi^R 9 

»7;v3^a t«^)L<li#»y^D7J^^ b < te^ej&or u 

t tz l < ii^fi©«ts*^^t^\ t « r 8 t r 9 Amm-r & &mm* t 

-ii:^otf IU< (i»«Itt*^Mt^) t/;ii-0R 10 (5£*, R 1 

0 «7X*H?-. L < (i^am^{&mT;v^r;v^ ffil^> L < li#||?)y^n7;K 
>K tit L< li^ttOT'J-^i^tttt^) L<tt#tt©lW?:*t) *^ 

1 fcfcU 

R 2 {i, tftiKttM^filtTJV^JK L< {i^«mo«T;v<5r^;v, « 

L < te^smoi&f&TJV^-^ fH^L<ttitt(7)^7n7;v J r^ ti^< 

^v, tli L< l±#»ftft7iV^r-;^^y> tt^L<»»y^n7JV^r 
;i^^v, g$l& L < 1^11^7 V -^t^ryl/;l±i»i L < ii#Sm^*t«m^ 

R 3 fi, ti^)L<li»^yyn7;^)K L < iis£«m<9T V fciiS 

[ft im 2 ] 

1 IB«o T f^->>A 2 a S##!§raJo 
[W« 3 ] 

R 3 #nm & L < iiiflOffil^I-C^^ 1 T tV v > A 2 a 

r 3 £ t < 5 ^^m^stm*-^ & w« i sa«£<e> r v > a 2 
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nmm 5 ] 

r 3 ^sm & l < 7'jm4 1 is«<^ 7 -tv > a 2 a 



R 1 5&*mfc& L < ti^e^co»7;v^;v, smfc L < ii*t*©7'J -;v> SBIfc L < 
(±^SJfe^«*m*i^ii-C OR 7 (5^. R 7 ttff|Ei:RI«T?*4) -Cab&lfWtSU 

[it 7 1 

r 1 fimmb l < «#*moM7;V' d f 1 ~ 5 ov^-rtL^^iam^rxv 

8 ] 

r 1 l < mm^mmM^bzwi^m 1 ~ 5 ©v*-** frfrKmwwrr; *> > 
a 2 a s##mraJo 

9 ] 

R 1 ^-COR 7 R 7 WIBtlsm-e*^) ^*SB»*£l ~5 0V*1**L*fcfB 

ft© 7tVy , /A 2 a $#{*1^raJo 
[iff 3££ 1 0 ] 

r 7 t < i^iiwfiii7;v^JK l < tt#«^owT;v^-^^ em 

A 2 A S#tf3f*IBfflo 

[Ifltfsfil 1] 

n 7& s 0 * ffl&g 1 ~ 1 0 <D V>1**Lj&» KlSmcO 7 7»y v > A 2 a $##Jt^Jo 

[Bi^a 1 2 1 

\&mt)^ 3^y-e*4 it*]® i~ii o v^rtL^^iam^ 7 7v v > a 2 a &mm&*KM 



m^m 1 3 ] 

*c**»^:?S i~ii m^tL7Hif5m<7)7-rv v> A 2 a S##fS;io 

[»3fcfi 1 4 ] 

[If « 1 5 ] 

[19*31 1 6 ] 

5* (I A) 



Kb 2] 
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<li*t^or';-^ tt^)L<l±*tl©t»> — N R 4 R 5 (gS^ R 4 is J: 

^r 5 *^-€*tLtirE"fcRHiT**) n -or 6 (^f, r 6 ttatriBfc ran-c**) s 

/di-COR 7 R 7 ttfltlBtrailTifca) (fc/*U 

R 3 A fi, «m & L < tt^1t*<0 7 y ;w (fc«U 5-*x*/75^-2-^;v 

[ft 1 7 ] 

R 3 A 3&**jft L < f4#®&4) 2 - 7 y ;vc& & ft 1 6 BBftw^T V- ;vf§S#£ 

i± o mm^ w k its $ tL s m Q 

[BtJfcE l 8 ] 

r 1 A L < Ii^ti«tt7;v^;v, stfcfc L < iiii^T'J -;K «m£ L 

1 6ifclil 7f5mco-f-T^-;H§S#4^(±^<7)^51^^^I^$^^^o 

r 1 A 3^**4 l< mm^m&r^^^^^^m^mi ettzin 7uwlw-t*s- 

[»*® 2 0 ] 

r 1 A ^fjfei L < a#«m^»m^*^f»^« i 6ifciii 7|B«co^T^-;Hi 

2 1 ] 

r 1a ^-cor 7 (gstu r 7 ttfctriE trail-?**) -e**it*« 1 6 f fcii 1 7ia« 
(D-f-y y- ^mmw * tz \± * (Dmm^m \z fp# $ ^ q 

2 2 ] 

R 7 **flHftt L < ii#li«fii7;v^;K L < (±#*mco®m7;v^-;v, 1t& 
& L < {i^Sm<^1S^T;v^-;v. it ^ L < ii#it<D y ^ n 7 ;K tt^Kli 

;i/flS^ t tz f4 ^ <DMm^M KWm- ^fi^o 
[fjf« 2 3 ] 

n a* o -e* s W*il i 6 - 2 2 o v>i» tifr izmmo?- T V- ;H§S# f 14 ^oil^ili 

[ffl&£ 2 4 ] 

ftj W^SF $ ft %> M.o 

mim 2 5 1 

R 2 j&*e& L < tt#ft© 7 a - ;l/ £ t < l±iNttft<0#S*tt##lM**^ 

t^^iM i 6-2 3 cov^tL>6nciB^of-Ty-;^s#^ feti-toam^wt*^ 

[1**31 2 6 ] 

M^jgi 6-2 5 <D\<*i?ti7!)^zmm<v^T^-frMMfo%?zte^<Dmm¥Mizff^zti2> 
iniJfcB 2 7 1 

[mjm 2 8 ] 

lit 1 6-2 5<z)v^fwn: mm <d^-t y - ^*ts# £ i* <d mm^ m k $ tt % 

2 9 ] 
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[«H£] mmm 

[0 0 0 1 ] 
[0 0 0 2 ] 

v^Tii, itilti:Ai , A 2 a, A 2 b . A 3 <£> 4 m<D^y? 4 7°^lv^i$itxv^ 

77-73n<;- (European Journal of Pharmacolog 
y ) , 16 p. 2 8 5 ( 1 9 8 9 ] o ^oT. 7f/v>A 2 a 

& ftffias {± . m x- v£'*~ * > v >m, r^y^^-^-m, 3Htri£^±te#M^ a i d s m 

[0 0 0 3 ] 

, #ir»2, m&$tt3, #It«4, #I^»5#M) Tf^»$»WL 

co (#fhxm 6 is J; WlfcfciR 7 , Tfyv>A2B £##fS#tfEJS # i rv 
y>A3»»ffl^t^^ (#fr:fcl&8#J8D > ^?)lFl:7rVyyAi$f 
#3tM^ £ J: TFT v > A 2 a S^JS^ffl * *1" & & <^ 9 #M) 

[0 0 0 4] 

afcfcit 1 1 , #tf :« i 2 , 1 3 , 1 4 , utmfrxM. 1 > 2 

, ^#fr»3, ##I^»4. ^#lt«5#M) o Ztz, (X) 
[0 0 0 5] 

Kb 3] 



N 

>-IMH 



(X) 

[0 0 0 6] 

;K 2, 4-y?nn7i-;K 4--Fn7x-JV > 2--hn7x-JK 4-7n^ 
7x^K 3 -y"u^y 2 -7*n*7x^;K 2-^nn7xxjK 

-2-^^y7x^JK 4-ter t-7*f)l'7x-;K 3->f^7x-;K 4-^ 
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f;i/7x^;K 4 _^^y7x^)K 2 - 7- 1- v 7 a 4 7c 7 j. 

*t& ^ 7 7- JUNfrffc^C A S V -77 h V - • 7* - 7 7 (CAS REGIS 
TRY Database) ^ ii ;V 7 >f 77 0 - fc Ltft^ v>S (1-77 >V 
-ft: 3 4 1 9 2 9 - 1 3 -3, 341929-11-1, 341929-09-7, 
341929-07-5, 341929-05-3, 341929-04-2, 3419 
2 9 - 0 2 - 0, 3 4 1 9 2 9 - 0 0 - 8, 3 4 1 9 2 8 - 9 8 - 1, 3 4 1 9 2 8 -9 
6-9, 341928-94-7, 341928-92-5, 341928-90-3, 
341928-88-9, 341928-86-7, 341928-84-5, 3419 
2 8 - 8 2 - 3, 3 4 1 9 2 8 - 8 0 - 1 ) o 

i#iran i *mm&m 531488 

[#M2] #12 0 0 2 - 5 3 5 6 6 -f-^rfR 

[rarest 3 ] mm^mm 93/21168^71/^ 

[#W\$ClU 1 IH^HSIS 2 0 0 1 /7 4 8 1 1f^>7V^ 

5 ] mm^mm 97/03058^7^^ 

[#l^»6] 9Rt£rH#9 9/2 1 5 5 5^>7Vf > 
7] 2001-114779 ^2r*R 

8 ] gRt&H# 9 9/6 4 4 1 8 7 7 V h 

9 ] g&£tH£ 2 0 0 3/3 9 4 5 1-f^/7k7b 
[iffifrilttl 0] Xm&ftmt 4 8 9 4 7 6^™» 
[#fF» 1 1 ] SRMBrH* 2 0 0 2/0 3 9 7 8^>7Vf b 

1 2 ] 0 1/4 7 9 3 5^07^^ 

[#«%« 1 3 ] g|g£tH& 0 0/3 8 6 6 6^>7V7h 

1 4 ] mm^mm oo/i 4 0 9 5t^7wyi« 

[##M1] l~7 5 7 hV- • t7-Afnt^ 7 V *7 • 3 7A7 7^< (C h 
emistry of Heterocyclic Compounds) _K 20 

0 2^ i3 8t, p. 873 

[##lt»2] ^53-7T^7iHyf x^^f- • (Khimik 
o-Farmatsevticheskii Zhurna 1) J , 19 74^ I 
8^> p. 2 5 

[##St:£fK3 ] r~7>-7;v • • 7 77;V -tUHJ- (Jour n a 

1 of Medicinal Chemistry) J, 1 9 7 0^1131, 
p . 6 3 8 

[#Mf fflfcSfc 4 ] P¥ 5 "Y ■ ffor^ U ^7^3 • * — - (K h i m l y a 

Geterots ikl icheskikh Soedinenii)_K 196 

9^ m3m, P. 498 

mmttms] ■ • v 7 • 7 5 7 h 0 - ( J 0 u r n a 

1 of Organic Chemistry) J, 1 9 6 2^»27t, p. 
13 5 1 

[0 0 0 7] 

f7»A 2 A fW14t^«I (00*. If, ^-*7V7#f, 7;V7^^^-« 
[0 0 0 8] 

^IPJ3J±, IT<7) (1) ~ (2 9) izmiT&o 
(1) (I) 
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[0 0 0 9] 
Hfc4] 




V (CH 2 V S 0 >~ r2 



(") 
[0 0 10] 

IS;*, nii 0 ~ 3 CD»[£StU 

r 1 ti, Any^, l < ii»«o«r;HiK gm& L < ti**jftO<S»T^ 
g^fc l< ii#«morv-;v> gm*> L< i±itfto«it*> -nr 4 r 5 (S;*, 

t < B#fftOy^DTJV^;K gm& L< «#g$l^7'J -frttzteWmk L < li#g 

$7^t±R 4 t r 5 ^iw-t- if K%oxwteii t < 

i±«Wtt*SS^Mt^) , -OR 6 R 6 Ji7k*lE^ gm*>L<f±#g 

;H tlitlfe L < ttzli-COR 7 D**, R 7 iizft*! 

tt^ L < Ii*it(0ftf7;^;v, gm& L < Ii#tl©ft7;^-^, ttfe 
L < li^tttWftiTJV^-iK 11^1(^1^-/^07^^^ tl^Ktt^ 
»7'J-;K fiiL<ti«©i*ti, -NR 8 R 9 R 8 isir/R 9 

^fMft7JV')--;K gmfc l < ii^tt«fii7;v+-^, gm& l < mmwt:<v 

fia7;v3^ry, tt^L<ii*lI(7)y^n7^^;v, tIiL<(i;ffl«7'J-^ 

i^ttflHjii l< ti#gm^«*^*^^i"^N t^(4R 8 r 9 $mmir2> mm m^-t 

0 ttt^ L < ti»ofiI7;K;K g$lk L < ti#gm<7)v^ nr;v^r 

;K ti^K li$tt©7V -^/t TtttSSl* L < ti#g$l<^ff»£it-r) 

] 

R 2 t±. ttiKttiffil^W^^^K li^L<i±M©«7;v^-;K g 
jia<ii»«7;v^-^ t«^L<i±it^y^D7;v*;v> g$lkL< 
liMroT'J-JK gm& L < li#tft<o«tm g$l£ L < li*fiott7;vn 

;v * * g^ & l < i±iti<0 7 >; - ;v * * -> £ iigm & l < mmi&ommM* * 

y|-iL, 

R 3 t±> tft^L<!ii»->?nT^^ b < li^lt©7 V tz fig 

m& l< \±ikft8k<DWffim&*&t\ xmzti&^T^-^mmfatfzte^cDMm^mK 

^tlSt^fi^tLT^ff§7fyy>'A2 a S##^»Jo 
( 2 ) R 3 ^tt £ L < m¥WM<D 7 - ;v 4 fc {±g^ & L < JA#gm<7>*t«i!^& 

-2. ( 1 ) Ifi«<^ T tV y>A 2 a S##MWJo 
( 3 ) R 3 T^gm *> L < {4#gm«^«»5t*"e* & ( 1 ) IB*^ T x / v > A 2 

( 4 ) r 3 & l < fi#gmo 5 mm^mmmm^xh & ( i ) ib«o t -tv v 

( 5 ) R 3 & L < ii^gm^ ( 1 ) IB«^ T tV v > A 2 a 

(6) ° R 1 tf*g« L< {i^gmoWT^^r^, gm^> L< fi^gmcOT 1 ;-^, g 
m& b< ii#gm^ffi»3g*t fcti-COR 7 R 7 «fBfclM"?&&) 

(1) ~ (5) OV^tL^^lS^or^y y>A 2 a ^##Jt^Jo 
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(7) R 1 iPW&*> t< a#i»ofil7;u^;v^$)l. (l) ~ (5) <D^iTff^Km 
«07f^y>A 2 a $##^#C£iJo 
( 8 ) R 1 L < ttMI^SM-e* £ ( 1 ) ~ ( 5 ) ©WWCSBIIO 

T 7* y ~> > A 2 A $##Jn o 

(9) r4 ? -cor 7 (5£4>. R 7 {iHtrfBtraH-e**) t?** (D ~ (5) ov* 

(10) R 7 &W&i> L < fi^gmofg^y ;v^;k tt^ L < liltlottTJV^ 

m& l < termor 1 ; l < ii«©tfii^*^ O) mm<r)T 
ry v>a 2 a $##?swjo 

(11) n (1) ~ (10) ^V^TtL^^ia^COT^V A 2 a ^##f§ 

Wo 

(12) R 2 ^tt^ L < (±^ttt^»7;v3r;v > g$t£ L < i±#fi^c7)v^ nr;v 
(i#a}feo«T;vn^v-e^^ (i) ~ (ii) o^f^cief<7)7rv^>A2 a 

(13) R 2 ri*e& £ L < &&w&<d 7x^ift Bit L < (i^iitoffttff 
ifetl3(Ei»aft?*a (1) ~ (11) <D^-ftLfrKWM<DT7*S *s>A2 a S##!t^Jo 

(14) (i) ~ (13) cov^-ftL^^IStto^Tv'-;vfl^#* fcte-g-^S^iftK 

(15) r tv v y a 2 a S##^ § M4--r & gnua*^- * > v >*prc* s (h) lam 

(16) 5fc (I A) 
[0 0 1 1 ] 

lit 2] 




(IA) 
[0012] 

R 1 A {4, L < B#it©6ft7^^;v, gm*> L < aii3l(Ofi»7JV^-JV, 

gglk L< fi#g$|co«y;^-;K tt^ L<(i#tt©y^n7^ + ;K b 
< liilHo 7'J-;k «m & t < litlf^tW. - N R 4 R 5 (a;*, R 4 & X 
ZfR 5 (4, -etL^tLmiBtraife-e*^) , -OR 6 + , R 6 f±iiuffit|WIii^&&) £ 
fcti-COR 7 (^f. R 7 f±frlfit|W|«T^^) £gSL (fcrtfU 2 - 7 V <) 

r 3 A fi, e&fc L< i±#BI(7)7'Ji^it (tztiLs 5-*?,*; y?y- 2 -J )V 
33j:£/5--hn-79>-2--f;V£iK) ] tt£ f7V'-;Vf*#t £i4-e-<£>|g 

(17) R 3 A 7^ffi$l& L < ii^gm<£> 2 - y v ;v-e&;g» ( l 6 ) ifltt^f-y y-;vff 

(18) R 1 A ^11 & L < «#gf&o «T ;v^r ;K it & L < fct^e&o T U -;v 
, e&*> L< f±^g$tco»SjtS£ fcii-C0R 7 (^"K R 7 i±mietlwi«T^^) -e 

(16) *tz\$ (17) ismof-Ty^-;HfS#f ^«-?-c7)^s^^^f^#$tL^il 

°(i 9) R 1 A t&*«&*> L < &i#«^MT;v^;v-e&& (l 6) ifctt (17) IS 
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(20) r 1 A l < tt*«3feo«*nt»T** (i6) a fct± (17) iam^ 
r ;nf s# * tz \± * (om^^m k. $^^>i 0 

(21) r 1a ^-cor 7 r 7 t,±mmtmm-?&&) -c** d6) sfctf: 

(22) R 7 &W8k u < ii»©fiI7;v^;v^ em L < i±#®moMT 

m & L < ti^tt© TV-^ttz i±*m "6 L < tt*tH<7)I*fSt$) £ (21) sfim^ 
(2 3) n#*0-e** (16) ~ (2 2) <D ^Irftfr ^E*0^ T V*- ^If H 

(24) R 2 4 L < li^Si«»7;^;K « 4 L < !i#tl« v ^ n r ;v 
ft#W6t7;V3 J ^>'e* ; S (16) ~ (2 3) ov^ti^~l3ftof-7V*-;v§f2» 

(25) R 2 & L < l±#tft ^ 7x-)Pit lifjft *> L < tt*«ftO#5»tt3!r# 

(16) ~ (2 3) cov^tL^H|B«Of-TV-;V|f##t^ti^^ 

(26) (16) ~ (2 5) OV>i**L*»^|BIROf-Ty'-^llSfli4fett-€-0*a^fl9 

(27) (i6) ~ (25) (D^-rtiij^zmmo^rv-^mm^tzit^^Mmm^ 

(2 8) (16) ~ (2 5) <7)V^-ftt^^fS«^^TV*-^S#* tzlt^toMM&Rl 
(29) ^Sii^^^f > V >#|-e& & ( 2 8 ) IBIROM** <£ 0V * ^ fi^BS&lo 
[0 0 13] 

#3PJ3£± *k f-Ty , -;viiS#t^i4^-^)^Ji^^^fp^$tL^m^^^t lt 

& 7 v y A 2 a T rV > A 2 a U 7f 
[0 0 14] 

JSTF\ (I) ^£ti&^%£^% (I) tv^o ^O^-^co-ffc^tCO 

— (I) ^i 7 ^— ^ (I A) &*f(0£-*<Z>5&l|fci3V>"C\ 

i±MWiil~l0«7;v^^ jL#ift&£}4^;K 7°nt?;K ^fV7"n 

tf;v. 7*f;K ^fyyf;v, s e c - t e r t-y^;v. 'fv^vf 

;K A^fyiK "v/^;K •r'sfrteZtf&lfhti&o 

£ifitii4 7 t c(4^-^oR«2 ~ i oot;v^-jk jL##u~fie^;K tv;k i- 

7*-fe ^ 4 If 5> *l * o 

(i i i) ttTJV^-^fcLtii, «;U*l£«£;fc!i$frteR^*afe2~ 1 0O7^ 

(i v) ^^ny^+^^i^^DT^^^t^^^^^DT^^^^tLtli, $1 
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(v) T'J-^i^T'J-^t^r^TU-WtUli, «iLtf7x-^, 7" 7 f- 

(v i) LTti, wjui&XBL^ mm^&zv^n^frbmisth 

^> y-f-i- i^n'j;K t°'Jy;K t°7V"K -f5^yy;K t^yjJK bV7 
yy ;K f7 , /'J;>> ^vf7V'J;v, f7y77'JJK **i?-yy t^ty77'J 
;K tfy5v-;K -f>KV;v> -f > KV >K ^yy^TVyjK ^ 

y y -< ^ ^y y ;k ^ > y h u r y y >k ^v^y y ;k 3=- y y - tf 9 

(v i i) fttt^f tti^ ±IBo^^m«W (v i) t/pL/:5i 

, t°yv;K tf^v^K ^^ % /'J;k fyyj^ f'JTy'UiV, f77'JJK >f v 
f-7Vi;;K fTyT'/'JiK * 3r ^ % / U >K t^t'777'JiK tfJ^v-^ tfV^ 

(v i i i) 5ltM»fIiLTtt ±f3^#ii14^»««^ (vii)t 

, ^5r/'J;V, f77'JiK f'J7/ViK f7V'J^ ^Vf77'J^ f7v77 
y;K t J ftv' 1 J;v> t^ty77'J if^tf £>fL& 0 

( i x ) is £ <m« ss ^ ^ ~> ostfif^ t l x (4, m x. 
±iso^«m«m» (v i) -cffii^L^3fe*w*)if <p*l£ 0 J3t^«*»t Ltii 

Stm»% if*** *u ^r#^ tr n'jy-iK ^5 ^ y y v - ;v , vf^ y v - ^ , tr 
^E;v*y— ;w f-^jv* y — ;k tf^yvy\ ^;v*yy\ f-^-^&;v^y 

^tHKnfyyV [2, l-c] [1, 4] ¥ifi&\f hti&o 

( x ) «i-^M*^h-|f ^^oT^$tL^,m*J«t Ltli, Mil^<H 
1 4- £-tr 5 M * 7c \* 6 * (flttttfSlti , m<D&m 

-tfny;K ifnys>— /K ftt^^V, t^/'Jy-iV, ti^yvV 

, t?^9v~;K *^t"^7y-;K 7y'Jy-JK 7Wv-;K 77'Jy-;K 
HKnr^-JK ^jmFn77y-^ ^^~>>--f 5 h\ y^WS; K, tfny K — 
;K sf)W)V4^Y\ t^'J F-;K 1, 2, 3, 4-f f5tKn/fydf>";>-2- 
^fJK A^tKnt'yyV [2, l-c] [1, 4] v 8 ->f fc*/& s &&f £ 

(x i i) fi&te&r/i'^JK S#MM7;^~;k « 7 ;v 3=- ~ ;K tfty^n7 
t«ft|i7;V3ify, Iiftft7JV7--iVt^yi3j;r>M->?n7J^JVt^ 
S/fcSStfSSgl&t Ltl±, |WI— t fc{i^&o-C#!)xJ4S$y&l ~ 3 ^ny>, Kp 
n^^> N t^V, - Fn, 7yF\ T^y, ->7A tj;v^^tv. ttU<tt»© 
6ft7JV3*y [tltft»7 ;v 3 y }; ^ ^ ft* (a) tLTIi, |WJ-£*:«#I& 
o-c^Ux.i4Sl^i§: 1 ~ 3 <D, ^nyy, tFn^y, t^y^ -hn, TvK. 75/, 
y77, y^7;^;K fij|l)l<(iM«7^3^v' (S?SIIM£ 

^T;i/rr^^>^i3tt^S^& (b) tL"CI±, y^^v"y^ tFn^y, *^f s A 757, 
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ttriBsmwT^3dr^^i3^^«« (b) train?**) > gm 
> wwssm«r;i/3^->^^tt^«^* (b) tmmr*$>&) , it^K^f^ 

r 1 ;-^ (iflT'J -;wc35 it* bu lEgmifi:^ r ;v a ^rv^ is ^^em^ ( 

b) fcraan?**) > i^^KtiMMW (smm«»m^K£&t£«m^± 

, tuiasmMT^n^rv^^tt^sm* (b) fciweaba) . 7'J-;vt^y, 

, lulBiS:mT;V3^vtci3^^fi» (a) tmMX*&&) , fi&*> L < \i1¥WM<D viS 
,f7;^;v7 5y (t^SSI 5>® # 7^7 5^1:^4 . tu IBia®. r ;v n v 
Ki3tt*S!fe& (a) fclWt?**) , L < l±#ttt©y^n7;HJV (ittv 

7 ny;yJr;w~£;tf*g$l*^ tfrlB^T^n^r vMtf&gm^ (a) i:|W]ft-??** 
) , ttt^ L < mm^orv [fll7V -;w;:i3tf (c) fcLTWu |W| 
- f it o x (JIM 1 ~ 3 Any>, tFn^y, -hn. 7-/F, 75 

y, y7A tt^ L < {i^g^MT;^^ (TOtt7;v^;n:i5 

it^eJ^*ii, t&lB«^©mr;v3^^^^it^.gm* (b) t|wi&-e*&) > vynr 
if7;V3^y, M7;v^v^> ®ft7^^;^JV*-JK M7;v*^7 
^y, yfii7M^7^, 7V-;K 7'J-;vt^y, ^tltSji^ v& if 

^*if«btL^>] % it^Ki^tt^ii** [mgmm*3ra^£^t**$i^ (a) 

tLXli, m-t ^i±^^o-C^!lx.(f«mmi ~3 ^n^^ Kn*~>, t + V, 
~M=?, 7vP\ 75 y. y7A fc^tf?*^ ~>yn7;v^;K g$l £ L <te#g$iO 
tem r ;v ;v (itt« T ;v * ;v is it £ g*« & > tu IBgmfg;®. T )Vz*^K&tf& 
1M (b) i:|wl*-e**) , lt7J^^y, fii7;v^;vft> ft|7;v+jvx^* 

ftf7;HiV75y, y»7i^iV7^> 7'J-W* 
v. mmn**^* Ftf&ifbti&l > fiiL<li»©7V-;vt^y (tli7 

u -;v^-^->^j3it^emst±. fuiBTv -;w;:i3tf (c) tmm-e&z) > s 
m&K&if2>nm& (<n tmmx&z) %¥&$>if hti&o 

[0 0 15] 

iitgL/;fc|7JV^^ Wi^^fy, »7;v^^ft> i&BtT^^ ;vy^* 
»7;v^;v7^* itfyft»7;v^;i'75 y ott7;v^r^\ ->ynr;v 
TO- ;vis iO f 7V-^t^y»7V- «3S3ft3fei3 i tf^Sft* * ~> 
SP,ft^33\ ^f.^:^n^yii, ^tirtiiftmcDi&m.T )^ (i) , ->^7H^ 
( i v ) > T V - ;v ( v ) . *llt» ( i x ) |3J:^n^y ( x i ) i: RUT?* 0 > 5> 

(x i i i) 117'J-^ fil7V-^t j ry, fj|7x-JK tt5lffflttf 

m^te iximMy) fr^&w&wM^t ltk. iwi— t /cfiM&oTMx.i£g$tifci ~4 

<7), ;\n^>, kKnJpy, - fo, 7vK\ 75 y. y7/> #;wi?^r>\ tI^L< 
^^am^MT^^r^ (mg»«T;v^;v^io^^g^ti^ |tflBgm«r;vn^ 

v^^it^s^ (a) traa-c**) ^ ft^L<i^wfii7;v^-^ mmm 

1&mr;v^-^^*3^^g^fi, tulBgmiMT^^ ^r^^iSttSg}^* (a) i:|WI* 

■??**) , tt^R<{±*ttI«o«7;^-;v (®«m«r;v^r-;v^^tt^«m» 

5±, tu|Bg«^T;V3^rv^i3^^«» (a) fclWIift-C**) . tt^t<li^lt 

is^-sgms (a) tmm-e$>&) > t< {i^em^^r^n^^ mwm&m. 

Tfr^Z-^te&llr&nWi&te, tfrlBgmMT^a^v^is^^gm* (a) ii|W|ttt?* 

%>) , t < iiitIott7;^;v7 5 y (it««mr;v^;vT 5 y ^^nt^>g 
BfrfBgm»T;V3^vlc^tt^gm» (a) fcraUT?**) , tl^L<» 
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»r;v3^v^^tt^*m* (a) trail-eabs) . ttu<ti#»»7;v^ 
(Stttftt7^^;vf-tt:i3ttStt*tt> fiBlM7;vn * vfr::43tf&« 
» (a) fc|Wia^^i>) > f »fc L < li^tio®ft7)i'^^^*-A' 
TJV^r^^^^-^^^^^ef^ii^ ltr|BS^i&®.T;V^^rV^i3^^ef» (a) 

a^rv -;w~£ut&gf£» (c) fciwjtt-rr&&) . tt^Ktt^ttwitfi (s? 
«m«#m*^^^^«m»(i> fuiB«mw5«^^^^«m^ (d) tmm-e&z) 

fi7U -;W-:£tf£Sm* (c) t|W]<ix&£) , fi^KWlMftt^y 
ftftt T ;v * ;v ^ ;v * ^ ;v is *t & 14 , fu mW&i&B. TfrxZ-i/izisftZ 

a) fc|WI*-e&&) , •x^V>> ? ^v'& if*** if ^*i& 0 
[0 0 16] 

i>:T^Lit«7;^;K ttr;^*^ fiiRT^^^t, ®^r;v^;v^;v* 
-;K ft»7^JV7 5 y . yftt7;v ;3 r;v7 5/ , ig^T^^T 5 / x;v*-;v*5 «t 
a* y ©Sfc 7;^;v7 5y^;v*- 7 ;v ^ @a T ;v v- - ^ , @0 r * - 

;K v^nr;v^-;K T V -;v*J:iF7'J - ;v * * ~> r V -^IStK 
mM** v<«**Ji*S£\ ^^^n^/ti, ^Wffrfaoj&f£7;V'^v (i) „ 
«7j^-ji/ (i i) N fii7;K-^ (i i i) , ->^nr;v^ (i v) , 7V- 
;v (v) > (i x) isiL^n^v (x i) t|wi«T-afei9> v«t;v#;vt^ 

( x i v ) tftffMfti> ti#ittf«ifi> wmmmm, tMts 
^ * v £ i r^si ® -r * mmm^- 1 \z & -=> $ *ls «m*iitsw~ & n & to £ 

Lt(i, HfrSBtt&TV -;v&i*£i3tf&Sm» (x i i i) ofeax<Mf*:*Ktrax.> * 

[0 0 17] 

Mil, 7>^^as, fi7r/W, 7 5yf#iS^tt^tSo (i 

tit, iwi, w ^ v * ¥<d-%w±w&* 

ttiras Lta, $i x tf ■=& ^ * u > > tf ^ v ^ > & <7>#tp^*** *f ^ ^a^w t if 

[0 0 18] 

m-lk&m (I) c5Slftl:ov>t^t^o 

ft y" • 7)V--?7, • 4^ • :t-2f-y^ • v^-fev^ (P r o t 

ective Groups in Organic Synthesis), ^'J-> 
(T. W. Greene) 1\ y a > • 7^f 'J- • 7>F ■ • >3-^lxxf ^5, 

F (John Wiley&Sons Inc.) (19 8 1^) ] ^^iv^dii: 
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i *) , B lftft^% * HUi-*" £ - 1 i * o £ , #3? tcjS C tfi^SAi k'ORJSX 
eoJHJ? fcSEx. & i & "C § a o 
[0 0 19] 

:j|U jgg: 1 

ft^$& ( I ) i±W0 2003-35639 -§\ #B8¥ 5 - 1 5 5 8 7 1-^, #0B¥ 1 1 

-19328 l^tztizmMoum^, tfc\i*tih\zmcxw&-t&z£if s -?&z>o -r 

[0 0 2 0] 
[ft 6] 

(bhfcn ^CH 2)n R Wr^ R (CH 2 )n S 0 >- R " 

R 1 ' R 1 
(111) (IV) (V) (I) 

[0 0 2 1 ] 

OCT, R 1 , R 2 , R 3 ^i^nti-ttL-etLfrffikRit-C**), XtiitSf, JURSfctt 
xsg 1 

TOO, SfcttWHSFl 1 - 1 9 3 2 8 1 #B*W>;fr8rC <> L< fc-e*LfciS£Tfte>*i 

&ft£-% (iii) £, &»£^£fctt^fc^i&tt*** f K i~2 0 oii©, jtF4 

L<lil~5Si^n«SJi, -3 0°C~1 5 OtOWwaiST, £?iL<ti0°C 
~10 0twBWi&K^ 5#IW~4 8#ll!KJES3-#S£J:fcJ: D . ft^ (IV) 
jut § £ o 

[0 0 2 2] 

^uyyfcmt *St, 3?*, N, N, N, N-rW-n-y 

fiHtft^lStfc #^B&;eS*L&V^, flUtfT-fe h ^, 1, 4-v^-^>, 7-fe 

h- h 'J ^no^n, v?^nn^>, f h5tKn75> (THF) , RsBt-x?- 
;K N, N-y^W;VA7 5 K (DMF) , 7jc& Jf***»f *U £*L?>*J|Mte 

XfS 2 

ft^tJ (V) ii, ft^ (IV) fcl~2 0ll©f«i?:, RJ&CTStefc#flfc* 

, - 3 o *c~ 1 5 o vom^umx, ts-t l < t±gi&~ i o o Tcoiw^aBt^ 5#W~ 

4 8B£WRS£«£i:K<J: 0»it4ifc#t*4. 
[0 0 2 3] 

IS3 

ft^-% (I) \±> (V) k, 1-10 Oii^R 2 COX 1 R iilusfi 

fc^i^^ x 1 litfriax tran-e*'*) ttzit 1 ~ 1 o o^*^ (r 2 co) 2 o ( 

l~10 0MOli«T, -3 0r~ 1 5 0V<Dm<£>Um~C 5#|BJ~4 8B#HR 
[0 0 2 4 ] 

^ 9 >, 1, ^nn*M, 1, 2 - v> h df^-x^ DMF, 

N, N-^Wth75 K (DMA) , 1, 4-v*^>, THF, ^jr^/wc- 
r;v, yMvyne^i-fJK ^>^f>, h;v^>. ^vV>, tfV^v, N, N-S? 
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^W^r/'J^V (DM I) „ N-^f;VH°D'j K> (NMP) v 

;i/tf^i;v>, 1, 8-v7f ey^n [5. 4. 0] y 5*^ - 7 (DBU) , 
SNBft*'J^A N ^'JCA, M^ryfA, ^BSth'^A, ^tth'^A, 7K 



£tc, SmtLX^ \Y&m (I) (4. a£CTyt'l£&«ep. (V) fcl~30 

Si©»^*|O^T, -MtlKCl -30 Si^ai4iilESI©^ftT, l~50Si 
<7)R 2 CO OH R 2 t±KTIBfcrai|-C*S.) fc> - 3 0t~10 0t©WMt 

**>\ 1, ?nnWA, 1, 2-y^ f^yx^y, DMF, 

DMA, 1, 4-> ? ^^-9->, THF, ^xfji/x-r^K y^f V7°n t°^x-f ^ 
>-{f>\ f;vxy, dr->v>. DMI, NMP, x;v*7>\ 7jc&i:*# ? ;fc&f <b 

nAJpy;v*MyV5 K (DCC) , v 4 V "fu tf 5 F\ N — (3-y?^ 
fjV7<y7°nt';v) — N' -xf ;^)Kty^ F (EDO) . EDCISSI, ^VV 
F v T y'-;v- 1 ->f ;v- F u x {V *^-)vr < J) *7/tx7AA^t7;vtn'j>fl; 

Ifctt (BOP) „ ^>V* F V T V*-;V- 1 ->f ;V- F >; tf n >J yV ^7>*x7 
^*n'J>fi:»l (PyBOP) x ^7ix;ww*'J;i/7^F (DPPA) & 
bti&o WxMh Ltli, 1 - 1: Kn^f i^«^7 h V 7/-^ • FV^^VT^ 
> * \f hit, ztih* m&x $ tz \t m& Ulv^ci § * o 



(I) (On^b> n^ s 0-e^)l9, R 1 j5 s -NR 4 R 5 (s^tK R 4 ^it/R 5 t4^ 



[0 0 2 7] 

(^■K R 2 , R 3 , R 4 SitfR 5 tt-ttLW^rfBfcRIit-C**) 
X@4 

(VII) (4, TfTlRcO, 4 fcttWO 2003-35639^% ^l*|B«cO^-C < 
4 L < (i^ft£KitCT#ktL;Mb£-% (VI) *fflv> % >>>-^-;v • • ^5- • 
yfif^ (J. Chem. Soc. ) , 11 4^-v ( 1 9 4 7#) fcfB<fc<WftT, 

£ {4 *l Kit t tli I" % i § £ o 

[0 0 2 8] 

(VI I) {4, Ib^-fe (VI) *Rj£CTi&tefc$gtf!e*K 1-201 

1, 2-y7nnx^>^ ifhft, c\tit>*m&X%tzl$m&L~cm^Z> c\ 
t HF? § £ o 
XH5 

(VIII) (4, ^% (VII) fcfflv^ E P 5 1 8 7 3 1 fCEflOJST 



[0 0 2 5] 



$Btft2 



[0 0 2 6] 
Ut 7] 
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[0 0 2 9 ] 

-Tftfrib, it^m (VIII) li. iilt I /:(iE£t:^tt*iI4 , > &>gKJ£C 
l~10 0SfOti©ffltT, 1 ~2 0 OiifiOHNR 4 R 5 (5£"*U R 4 is * 0*R 5 
tt-C-tL-PtLtSrEfcRHI-C**) fc. -3 0*C~ 1 5 OtOKOiS^ 53*W~7 2B#K 

;K y^nn^v, ^nn^jVA, 1, 2-7^noxr/, 1, 2-v 

^Hyx^>, DMF, DMA, 1, 4-v:*^^ THF. ^xf-^x- -f ;K v 
^V7"nt";Vx-r;K ^y-ff>, Mv^o, 3^>V>, DMI, NMP> 
*fc^***»fe>*U itLfe«r#3ffi-C* *rte}!^LTfflv^£ fftKliDMF 
£ f;liDMA«lf6Mo Ltli, f'Jxf;V7 5^, yMV^nt>xfjV7 

xme 

it^m (la) li, (VIII) fcfflv*, »jtftlOXe3 fcRI«lO»f^ : Srtr-5 

m*tft 3 

ft^fe (I) 0 7^>, n#11?*!), R 1 #-NR 4 R 5 (:£*> R 4 iSilFR 5 ii* 
[0 0 3 0] 

Kb 8 3 

R V" R V N . R v\ 



-NHP 

(IX) (X) 



(VII) 



Sfc«(lb-a) £ft:«(lb-b) 

R 3 ^IM R V N x R4 R V N , 

Nr* N . I ^ — mm K . 



o o 
(XI) (Xli) (lb) 



[0 0 3 1 ] 

(5£tK R 2 , R 3 , R 4 J: 1/ R 5 W:**LWflriBfcHi^*»K Plifll^St) 
£ &m&b Ltii, MxJft e r t h ^v#;i^-;v^ (b o c3fe) , ^> 

XfM 7 

f£Mc2 (0Xg4"?#<b*L<Mfrfr# (VII) fcfflv^ 7°nf^fO'-^-^- 
r/'t-^'^'y^*'^ (Protective Groups in Org 
a n i c Synthesis) . (T. W. G r e e n e ) v a > • 7 >f 

i;— .t^K--^^^'^^^ — #V"ffyK (John Wiley&Sons In 
c. ) (19 8 1^) KB**) 7 5 ;^©M*^iA^t:$i:-c, (IX) 
ZtziUk&m (lb -a) *Ijit4ii:#tlS„ 
[0 0 3 2] 

Mxii\ P *«B o c *<B»£\ ffrfrfc ( I b - a ) tt, (VII) bl~3 0M 

f©Z^it e r t --f*f-frb*^ RJiS^^ffitt4:»«E*, 'J&35KJSC1~3 0 ^»<7>^ 

„ DMF, v^3r^>\ THF, v^^V^-t^K V 4 V 7°u \L )V^-- T >K v^nn 
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?uu*)VA, 1, 2-v ; ^nn^^>, F;v^>\ ^v-v^, fc?U 

v>\ NMP. DM I, y^ftt^&lfhti, a^|»t^:lil^Lt 

;vt^>. DBU, U >\ N-^< v>\ 

X©8 

(X) tfcitfo&to (Ib-b) t±, M(IX) Sfctitt^ (lb -a) 
£RJ3 Wfim&OT^ i~20 ^McoiMcoMTT. 1-100 mm<D*)V^MkM 

£ & o 

[ 0 0 3 3 ] 

1, 4-v r ^-^-9->. 1, Y*vx-$>, ^*^yts:¥tfhl>fh^ ^fih* 

„ fSxi^V f-^A v-f V E°;VT 5 F\ Uf^A^ (f'J^f;Vy'JJV) 7? K n 

- -ff- JV'Jf if*** If h ti& o 

XfS9 

(X) ifctift-frW (Ib-b) £FBv>. ^nt^T^-^-^-^f>- 
^- — 2f ^••> , /'t^ (Protective Groups in Organi 
c Synthesis) , ?V - > (T . W. Greene) IK v a > • 7 ^ V - • 
T^F- ^/3-*'l"ff 7 F (J ohn Wiley&Sons Inc.) 

d9 8i#) ^ia«o««<7>i^^-ft^*tr, it&m (xi) fci&ir*-*^ 

[0 0 3 4] 

wz-tf, PBoci^ -fk#* (xi) t±. it&m (ib-b) zmmm^tfc 

1 ^M-±Mmm<Dmm^m^\ -3 or~i 5 owmvu 

1, 2-y^nnxrA thf, sf=m^»\ 7]t&if 

V -7 ;v ^- n K=gL ifeM * if *** ifhtiZo 

X@ 1 0 

it&m (xii) i±s (xi) zm^\ sMi CT3 fcra«o^*tr-9 - 

X31 1 1 

it^m (I b) t±> -fb^ (XII) t 1 ~ 2 0 0S1OHNR 4 R 4 & 

[0 0 3 5] 

3l7U^JtL-C«, ^IxJfF U 7-fe F *y7kmik*VBi- F V * A % TkUft* F V 

„ THF, 1, 4 yxf^x-f/l', y^yynHjVx-fJK 

, F;V.x>\ drv'V^^ DMF> 7jt&if^&&f'btL > ^tL^^m^-C^ ^iifE^-LTfflv^ 
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S¥* ( I ) © 5 R 1 C O N R 8 R 9 (5£+, R 8 43 4 IfR 9 {4^*LWltfrf2 
[0 0 3 6 ] 

Mb 91 

r Vn r V\ o R YVnh 

O O r9 

(Ic) (Id) (■•) 

[0 0 3 7] 

(^4,^ R 2 % R s ^ r8 > r9 ^jcafntt-e-tL-rtLtirefcraji-cjbu. r 1 1 fimrffit 

iwitft ofefc r )V * ;v 4 (4 ^ > v ;v * $t"f) 

xm 1 2 

Wkik-mi (Ic) Srffiv^ ^Dr^rO* • • ^ ^ 

• ^ — #n 7^ • y^-feyX (Protective Groups in Organ 
ic Synthesis) , ?V - > (T . W. Greene) a V • 7 >p; - 

•7VK't>X"f , /3-*>'ff7K (John Wi 1 ey&Sons Inc. 
) (l 9 8 130 Cfffl*w««afe©»**teciitt:, -ffc^tJ (I d) «:»aS't*i hit* 

[0 0 3 8] 

0Hx.l4\ R 1 1 ^f;Hf:lixf-;ve*^»t^ (I d) ttft-frW (Ic) ^ 

-MtLTli, #KIRS£3*L*rv»;0*, eflx.«r* ^A-;K ^a-;k ^n/V-^, 
THF, 1, A- s Jjr**yy, 1, h^rvx^y, >;v.xy, J^^nn^TA 

[ 0 0 3 9 ] 

^flxtfR 1 1 **t e r t -T^^T***^ it^m . ( I d) t4^% (Ic) 
Sr. «S-e^^{4RJSWmtt^«f, l^i~^»JiomT'. -3 0X3-1 0 0 

"coMoiwe, 5 %-m~~ 4 8 ^ra^ka-t-* k 4 •? m&t & ^ § a o 

RJCBCTflltt&«F«Ei:LTt±, #&~ES56£ *Lfcv>j^ ixl^^^-^ ^*a-;k 
THF, 1, 4 -v^-^, 1, 2-v^h^>^>, * 
g|xf^ y'^nn^r/, DMF, 7fc& 2?tf*<Mf i ttk =Sr#^t?f /;i±tl^Lt 

X® 1 3 

(I e) 14, (Id) i: 1 - 1 0 O^icOHNR 8 R 9 R 8 45 4 

3 o aaoit^^ii^ijo^T, d^s^jsc i -3 o^*©as*«tni?w©^T> - 

3 0X3-1 0 OtJOWOiWC, 5£*W~7 2B#^RJ&S«£fc&~4 «9 *M£1- * £ £ 
[0 0 4 0] 

* >\ 1, ^nn*]i/A v 1, f^yx^>^ DMF, 

DMA, 1, 4 --Jt^y-y, THF, yxfA'X-f ;V, y-f V7°d tf^x-f 
>^f>, h;v^>\ 3^>V^ ey^A DMI, NMP, ^c4^*»*»f?> 
*U itL^^Wet7tf±^LTfflv^^fc^-ei^o li^Ji: LTi4, #Ux.i4DCC 
, Vfu \£)Vij)Vi$V4 5 F, EDC, EDCliI> BOP, PyBOP, DPP 
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-fb-frw (i) ©n> r ] ^'-cor 7 a r 7 a fituiaR 7 o£ion©t 



[ 0 0 4 2 ] 

(5*;*, r 2 . r 3 , r 7 a * xzfnit^rtimmmtmm^^ *), r 8 a t±mia trail 

XfS 1 4 

(If) $i^4 -e#tbtt^^% (I e-a) 1-5 OSI^R 7 a M 
(5£>=K R 7 a titulSt 111^-^* *9 MliMgC I , MgBr, Mgl, Li, ZnCH 
Z11CH2CH3, Ti (OCH (C H 3 ) 2) 3 £iftf>£JS*£^1-) RJS 

bl/ZX * a 
[0 0 4 3] 

, 1, 4-v ? ^-^-9-^, 1, 2-v^b J rv^>, MVJ^&fc^aMfibtU £tl<b£ 

jimbcc t [t Lxm^&z t &x £ & o 

(I) Mtf^R 1 . R 2 4 /iJ±R 3 K&tti&'gM&o&mt. ±IBI3iJ£JW 

3^ X (Comprehensive Organic Transformation 
s) , R. C. (Larock)f ( 1 9 8 9^) * ^KlBlRO^fe] T?, i 

[0 0 4 4] 

tt-tzik&yo (i) 

«x.tf. ?>m, mm, mm, tm, mm, muM*, #1^71.^77^4^ 

[0 0 4 5] 

<k^-% (I) £ J: (I A) otH~fi> tfcH^tt^ ftflWttfl^ 

tt#43 J: rf-e-tL <D7fV y > A 2 a £##Jt£fcffl 4 if fc-ftfll i" * i 

(I) *fc\tft&m (I A) o3££JR#L7tv>fc#, ^% (I) 
(I A) btiZ t # f± £ flHR-ftLtfJ: < , 

fcitt, (I) f-fcliffrfrW (I A) **iSfc»*fc*#*;fcli«»U Si/cii 
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£?z, (IK -f^tJ (I A) &£Vt^iih<DMM¥#)KWF^~£ti2>^te^ 
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m 3 M 



R i^s y& 

o 





R 1 
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Z 


100 






Br 



[0 0 5 7] 

4t*KJ&^% (I) ©Ilffit i: ^ v> t ^10 1 T^ig t ^. c 
mm 1 TrV v> $#^#t ^ffl (7fV v>A 2 a SS#^^1>U$0 

ffl&ttB runs t><7)/7& [^V^f^9- - 7r-van*;- (Mo 1 ecu lax 
Pharmacology), 2 9t, 3 3 1^-^(1 9 8 6^)] Citttro^o 

7'7h (SD7';K B$SLC) yjOt L/c 5 0mL«5 Omrao 1/L f 

V ^ (t Kn^y^f;>) T 5 7 ^ ^ > • i^m^ (T r i s HC 1 ) ISflStWi (p H 7 . 
7 ) pf3-e N #ij h n >5fc*S??->f if- (K i n ema t i c a tt$£) "CJKiSLifco Mm 
^l^IL (4 8, 0 0 0 xg, 2 Ofi-M) #5>*LfcititW^||O f ra*©5 Ommo 
1 /L T r i s HC 1 Ifl^litSISL, Rfl|0*ff-C»^«*fro^o Wfc 
tLfc^MtJ^, 5mg (lit) /mL«0»SKi:*^j:M:5 0mmo 1/L 
Tr i sHC lilt [1 Ommo 1 /L^it^y^- A, 7fVy>rT^ t-t'O 
. 0 2^7>/mg» (S i gmalil) Sr^tr] fcflnATjRWLfco 
[0 0 5 8] 

_t!£0*fi!J L 1 0 0> Lie, b'Jf-JA L/:CGS- 2 1 6 8 0 I 

s h-2- [p- (2-*^^^) 7x^f;V75/] -5' - (N--^f-;v* 
/PsJ?*-^ K) 7f7 v> : 4 0 ^i-'J -/mmo 1 ; • 4 >y~~7 > V • =-^~ 

^'J7 (New England Nuclear) *t3S [if • ^t-t^ • t7*- 77 
— t 3 tf y — • T > K • ^. ^ ^ ij ^ > ^ jv • -fr 9 tf j. t7 T -f y ? ^ (The Jour 
nal of Pharmacology and Experimental The 
rapeut ics) , 2 5 1t, 8 8 ( 1 9 8 9^) ] I 8 0 L (««ffi 

6. Ommo 1/L) £ X tWR^ft W (1 0" 7 mo 1/L, ^tM^DMS 
0«£T r i s HC 1 M«^«D 2 0 // L *1JU?L?Zo t^Wkifc* 2 5^12 0 
^M**^ Jfy^mMMftk (GF/C;Whatma ntt$£) _hT?«lJ»ft9l%» t> E 
t>fc2M*L;fc5 Ommo 1/L T r i s HC 1 2 00/i LT?3I**Uo #7 

[0 0 5 9 ] 

tfi»M©7f;'»A2 a ( 3 H-CG S 2 1 6 8 0*Srfr) KMIr&m. 

l9#tHL7c 0 

[0 0 6 0] 

mi) 



-frtt ft >'?>: - jm^i\'M ft 'it / 
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[ 0 0 6 1 ] 

£23, ^t^ifcfi. M^b^-%W^Ttr<^ 3 H-CGS2168 0 

mf^m^&Mrtli^ lOOmmo l/Ly^n^>Wf;y> (CPA; S 
i gmattl) ^TX<7) 3 H-CGS2 168 0 ^»tllfi-e**o »^ftTtrco 
fe^-fi t(±> 1 0 ~ 7 m o 1 /L©Eii^!W4TtO 3 H-CGS 2 1 6 8 0 jjS^Jfc 

[ 0 0 6 2 ] 

[ 0 0 6 3 ] 

[in] 

m 4 



it ft '¥9 rfr y- 7 h7f7^> A^A Sftn^fYWL'.W (%) 

(10 7 mol/L) 
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[0 0 6 4] 

i4Si^ it&m (i) ttTfy v>a 2 a &mm~ttL&jj&m%ftmzmi-2>z. 
t &m £ *u ( i ) £«u&£- t-tz mm it r tv -> > a 2 a SM^m^-r & # 

JIM * ¥ <D « jflLttJgJR J5: if ) CtM^ii: d*^ $ tt o 

Kt^iJ 2 ^-^f > y >itt> [ 1 - ^f;l/ - 4 -7x^;i/- l , 2, 3, 6-rh7 
K n tf U -J y (MP TP) M3t>7-t-fey ]>] C^»t&fNffl 

• Jtt*3&*fe£ 19. *ft» • jffiH«S*ifOlE^*«9l§j6i$tL*o -OMPTP 

^-y • -9 s • -> 3 • T * 7* 5 - • * y* • ^Jj^yx • sl — ■ ji^> • jr.- ( P r o c e 
edings of the National Academy of Scienc 
e USA). 80 454 6^-v (1 9 8 3^) ] 0 ttz, a-^yv-^-fey h {± 
Jl&&£JPS U £ WimzM P T P \z X «9 * > V >*HE*t*^-r £ h 

fiX^h [— jj. — nnj->fj.v^.v^— (Nurosc i ence Let ter) „ 5 
7^, 3 ( 1 9 8 5#) ] o 

[0 0 6 5] 

2 ~ 3 M^<Dmffl.=i^y~?~^^ y h (#!3 0 0~ 3 7 5 g> S^^VT) £ 1 S£ 4 

wm^xmk*ftofzo mp tp (RBitti) *^JH-ffi^ajtft*. ammm^±m k 

2. 0mg/kg*lHlII, 5 Bran^EVv-^E-fey b©&TK&4L*, s 
o #t*Mb^»»± 0. 3%Tween80, 10 %y a&Xtl^IIm^ Ltfv^, % 

itn&mt&m&^o i Bt r^ttr^ii^ffl ^ - v (sztmMMmfcmww s ) ca^ui 
fttflrfeu-c^v^o Ml^b^w^-tffcoas&^^#^#^, ttjk^lj (^%i) 
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[0 0 6 8] 

Jffo [^iftigtfe5£ : *7 <i ^3 * V yolSfltflUfcJfe (Wilcoxon Rank Su 
mtest)]o _ 

fee 

[0 0 6 9] 

item (I) £fctt*oaSS^«fcI^S*L&&^ ^iJ#M4tS-i^ 
[0 0 7 0] 

, 00 £ ft t'OilP £ & If & £ 2: i * o 

flC^m t Ltl±> 01 x. If , &ftel] ft if*** \?bfi*o 

mn&^zmm*, wl\sgm-&z\*, hfciroR^aiu *»ft^©» 

»k 7'J ~> * A ft fof iR*BU t K n * -> 7'n tT ^-fe ;v n - 7, ft if <75*£ 

^ij, iiKm^^x;vft ^(D^mmiM, rv-tv >ft if<^ir»jft t**m^xm&x& 

[0 0 7 1 ] 
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tfc, ztLh&mnMK&^xb^ mnn-cmmvtiJKBM. mmn, mum, 

[0 0 7 2 ] 

,ifgno##, JSAIA*^^ l®£o#0. 0 1 - 1 0 0 0 mg, tfiKttO 
. 0 5 - 5 0 OmgOf&HT?. 1 0 m^v^L^n^-r^o ftJRrttStS-fc^^&PiS: 
#<0»£\ illffJ&A 1 DO. 001~ 1 0 0 0mgJHL<aO. 0 1 ~ 3 0 0 m 

[0 0 7 3] 

mtkm-?m^btl2>7u Y C 1 H NMR) te2 7 0MHz3 

fctt 3 0 0 MH z •? . ffr^W* i ^fIU^#(' i o TXIt47-n b 

[flifcM i ] 

[0 0 7 4] 

N _ [ 4 _ ( 2 -7'J;V) - 5- (4-t°';v;V) fr , /-^-2-^] -4-f'Jy 

##$| 1 -e#ib*LMfr£-%a (1.70 g, 7.00 mmol) £ DM A (14 mL) CtHL, W V 
-af^n'J KitSKt (2.49g, 14.0 mmol) tf'Jxf;V7r/ (1.95 mL, 14.0 m 

mm<k&%l (2.19 g, 90%) SrifeW'feiBfafc Uftfco 

*H NMR (DMSO-de, d ppm) : 6.61 (dd, J = 1.8, 3.3 Hz, 1H), 6.74 (dd, J = 0.7, 3.3 
Hz, 1H), 7.46 (dd, J = 1.5, 4.6 Hz, 2H) , 7.67 (dd, J = 0.7, 1.8 Hz, 1H) , 8.02 ( 

dd, J = 1.5, 4.6 Hz, 2H), 8.63 (dd, J = 1.5, 4.5 Hz, 2H) , 8.83 (dd, J = 1.5, 4.5 
Hz, 2H). 

ESIMS m/z: [M+H] + 349. 

mmm 2 1 

[0 0 7 5] 

N _ [ 4 _ (2-7V/1/) -5- (4-tfVv ? ;V) f7V-;V-2-^;V] T-fehTSK 
2 ) 

1 "CWfcfU&flS'frfl&a (729 mg, 3.00 mmol) ^ DMA (15 mL) H##L, ^ffc 
T-b^;V (0.43 mL, 6.00 mmol) fcilliU 8 0 3 ^W»L7c 0 &JSifcfc&ftl£tSfcfc 
h V * A 7 Xv#^^in£> *f ffl %Hfc-*-& 1115^% 2 (620 mg 

, 72 %) 4r#3t 0 

X H NMR (DMSO-de, £ ppm): 2.20 (s, 3H), 6.58 (dd, J = 1.8, 3.3 Hz, 1H), 6.68 (dd 
, J = 0.7, 3.3 Hz, 1H), 7.42 (dd, J = 1.5, 4.5 Hz, 2H), 7.62 (dd, J = 0.7, 1.8 H 
z, 1H), 8.58 (dd, J = 1.5, 4.5 Hz, 2H), 12.50 (br s, 1H) . 
ESIMS m/z: [M+H] + 286. 

mmm 3 ] 

[0 0 7 6] 

N— [4- (2-7'DV) - 5- (4-t°Vv;V) ■f- y y"— ;l/ — 2 — -OV] ^h^vT-fe 
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b75K 3 ) 

#f«lf#ttl^Mfta (300 mg, 1.23 mmol) £DMF (17 mL) ^Y#j§fU 
3r5fifcB£ (0-19 ml, 2.46 mmol) EDC&Sfcffi (472 mg, 2.46 mmol) is X Xf 1 - K 
ij 7>/-;v . — 7 Jt» (377 mg, 2.46 mmol) **Px, 5 0 "CC 3 Bf ffl$t 

WLtz 0 KfcmKfczmz., %tmLtzmfa*?>?&i-2>z-t} l z£ vmmt&ms (142 mg , 

36 %) *#/c 0 

J H NMR (DMSO-de, d ppm) : 3.34 (s, 3H), 4.20 (s, 2H), 6.59 (dd, J = 1.8, 3.3 Hz, 
1H), 6.70 (d, J = 3.3 Hz, 1H) , 7.43 (d, J = 6.1 Hz, 2H) , 7.65 (d, J = 1.8 Hz, 1 
H), 8.61 (d, J = 6.1 Hz, 2H), 12.5 (br s, 1H). 
APCIMS m/z: [M+H] + 315. 

mmm 4 i 

[0 0 7 7] 

N _ [4 _ (2-7'J^) -5- (4-f'Jy» f 77-^-2 - -f*] v^n^^ 

!i?-;^n'J F (0.22 mL, 0.82 mmol) fcffiv^ 1 "C# a (200 mg, 

0.82 mmol) £ *9 flWB^W 4 (261 mg, 90 %) £#/to 

X H NMR (DMSO-de , 5 ppm): 1.24-1.86 (10H, m) , 2.50-2.56 (m, 1H) , 6.58 (dd, J = 1 
.8, 3.3 Hz, 1H), 6.69 (d, J = 3.3 Hz, 1H) , 7.41 (d, J = 6.0 Hz, 2H) , 7.64 (d, J 
= 1.8 Hz, 1H), 8.56 (d, J = 6.0 Hz, 2H) , 12.4 (br s, 1H) . 
ESIMS m/z: [M+H] + 354. 

imm 5 ) 

[0 0 7 8] 

N _ [4 _ ( 2 -7'j;v) -5- (4-t°Vv;V) f-T V-fr- 2 ->f ;V] - 3 - V v 
K (^% 5) 

H*fe^3 fcPl3»»-L"C, * V *isW&l<Ottt>*) C-af-^BE (303 mg, 2.46 mmol) «r 
JflV^ 1 -e#^tL-5.<b^a (300 mg, 1.23 mmol) <£ "9 WSB<fc#* 5 (230 mg, 5 

4 %) &#fco 

J H NMR (DMSO-de, 5 ppm): 6.61 (dd, J = 1.8, 3.3 Hz, 1H) , 6.75 (d, J = 3.3 Hz, 1 
H), 7.48 (d, J = 6.1 Hz, 2H), 7.59-7.63 (m, 1H), 7.67-7.68 (m, 1H) , 8.44-8.48 (m 
, 1H), 8.64 (d, J = 6.1 Hz, 2H) , 8.81-8.83 (m, 1H) , 9.24-9.25 (m, 1H) . 
APCIMS m/z: [M+H] + 349. 

mmm e ] 

[0 0 7 9] 

N _ [ 4 _ ( 2 -7'j;v) -5 - (4-tTUv;v) f77-;v-2-^;v] -2-t'J5> 

fcp?i»|:U, ;* h*'>»Bfc^'ft*>*)^t?3V >Bft (303 mg, 2.46 mmol) * 
fflv^ £#00 1 •Cff^^LS'fk'frWa (300 mg, 1.23 mmol) J: •? WRffrfr* 6 (154 mg, 3 
6 %) £#£o 

*H NMR (DMSO-de, * ppm) : 6.61 (dd, J = 1.8, 3.3 Hz, 1H), 6.77 (d, J = 3.3 Hz, 1 
H), 7.47 (dd, J = 1.7, 4.4 Hz, 2H) , 7.68 (d, J = 1.8 Hz, 1H) , 7.72-7.76 (m, 1H) , 
8.09-8.21 (m, 2H), 8.63 (dd, J = 1.7, 4.4 Hz, 2H) , 8.78-8.80 (m, 1H) , 12.4 (br 
s, 1H). 

APCIMS m/z: [M+H] + 349. 

mmm i \ 

[0 0 8 0] „ 

N _ [4 _ (2 _^ij;v) - 5 - (4-f'Jy» f77~^-2-^V] -2-Y.yV 

y it A F itt&®7) 

mMms tmm-hx^ * Y*i/mk<nftt>*) ^2-^^pyij^^ym (305 mg, 2. 

46 mmol) fcfflv*, #^JlT'#^W{fc^ta (300 mg, 1.23 mmol) J:DtR£^W ( 
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182 mg, 42 %) Sr#fco 

X H NMR (DMSO-de, 8 ppm) : 6.58 (dd, J = 1.8, 3.3 Hz, 1H), 6.74 (d, J = 3. 3 Hz, 1 
H), 7.45 (d, J = 6.1 Hz, 2H), 7.66 (d, J = 1.8Hz, 1H), 8.61 (d, J = 6. 1 Hz, 2H) , 

8.83-8.84 (m, 1H), 8.94-8.95 (m, 1H) , 9.30-9.31 (m, 1H) , 12.9 (br s, 1H) . 
APCIMS m/z: [M+H] + 350. 

[0 0 8 1 ] 

N — [4- (2-7VA/) - 5- U-tfijv^V) ^TV"-;V- 2 --f ;V] - 2-77V 

fcR|#^L-C. ;* h^IfcMfeOftfcJj t2 - 7 7>*^^>i (276 mg, 2.46 
mmol) Srfflvs ##M 1 "C# £ tL&fl^tf a (300 mg, 1.23 mmol) £ «ffift^% 8 ( 
126 mg, 30 96) £#*r 0 

X H NMR (DMSO-de, £ ppm): 6.60 (dd, J = 1.8, 3.3 Hz, 1H), 6.74 (d, J = 3.3Hz, 1H 
), 6.77 (dd, J = 1.7, 3.5 Hz, 1H) , 7.45 (d, J = 6. 0 Hz, 2H) , 7.67 (d, J = 1.8 Hz 
, 1H), 7.76 (d, J = 3.5 Hz, 1H) , 8.05 (d, J = 1.7 Hz, 1H) , 8.62 (d, J = 6.0 Hz, 
2H), 13.0 (br s, 1H) . 
APCIMS m/z: [M+H] + 338. 

mmm 9 1 

[0 0 8 2] 

N- [4- (2--7V;v) -5- (4-t: 0, ;v;V) f77*-^-2-^] - 3 - 7 9 > 

^WJ3 t|WI#^LT. ^ h ^'>Sm^ftt> !9 -77>*W>§ (276 mg, 2.46 

mmol) ^ffiv^ ##^!ll-e#^tt^^%a (300 mg, 1.23 mmol) £ «SB4b^ 9 ( 
47.9 mg, 12 %) *%?Zo 

X H NMR (DMSO-de, § ppm): 6.59 (dd, J = 1.8, 3.3 Hz, 1H), 6.71 (d, J = 3.3 Hz, 1 

H), 7.12-7.13 (m, 1H) , 7.42-7.44 (m, 2H) , 7.65 (d, J = 1.8 Hz, 1H) , 7.85-7.86 (m 
, 1H), 8.30-8.62 (m, 3H), 12.8 (br s, 1H) . 
APCIMS m/z: [M+H] + 338. 

mmm 1 o ] 

[0 0 8 3] 

N- [4- (2-7'j;v) - 5- (4-tfV> ? ;v) f7V-;v-2-^;v] - 3- (tfv 

»fU3 tlWIil^LT. p< hdrv^m^ftfrl? ^-3f->Bft-N-**"> K (342 mg, 
2.46 mmol) £fflv^ 1 "C# P> tl2>lk&%0 a (300 mg, 1.23 mmol) £ *) WBHk&Vl 

1 0 (60. 1 mg, 13 %) fcWfco 

J H NMR (DMSO-de, 5 ppm): 6.62 (dd, J = 1.7, 3.5 Hz, 1H), 6.77 (dd, J = 0.7, 3.5 
Hz, 1H), 7.53 (dd, J = 1.7, 4.6 Hz, 2H) , 7.58-7.63 (m, 1H) , 7.68 (dd, J = 0. 7, 
1.7 Hz, 1H), 7.96-7.99 (m, 1H) , 8.44-8.46 (m, 1H), 8.66 (dd, J = 1.7, 4.6 Hz, 2H 
), 8.83-8.84 (m, 1H) . 
APCIMS m/z: [M+H] + 365. 

mmm 1 1 1 

[0 0 8 4] 

N- [4- (2-7V;V) -5- U-^VvJV) f7V*-;V-2-^V] - 3- Ce- 
ll Fn^f =y tf >j Vy) 7j;wi^^5 K (ft-frftl 1) 
HB^J3 fc|W|#^LT, ^ h^rvl^^ft^^ £6 -t Fn^y-3f>| (342 mg, 

2.46 mmol) £fflv>, 1 Tr# h tl2><lk&%d a (300 mg, 1.23 mmol) <£ *9 

1 1 (38.2 mg, 8 %) *#7t 0 

X H NMR (DMSO-de, <? ppm): 6.42 (d, J = 9.7 Hz, 1H), 6.58 (dd, J - 1.7, 3.3 Hz, 1 
H), 6.70 (d, J = 3.3 Hz, 1H), 7.42 (d, J = 6. 1 Hz, 2H), 7.64 (d, J = 1.7 Hz, 1H) 
, 8.03 (dd, J = 2.8, 9.7 Hz, 1H) , 8.42 (d, J = 2.8 Hz, 1H) , 8.59 (d, J = 6. 1 Hz, 
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2H). 

APCIMS m/z: [M+H] + 365. 

mmm 1 2 ] 

[0 0 8 5] 

N _ [ 4 _ (2--7V ;V) -5 - (4-H 0i ;v;V) f7 v /-^-2-^V] - 3- (2- 
^nnt''Jy» * ;vtff^^ F {it^m 1 2 ) 
^MfU3 tmWKlsX^ * Y**sftm.<Vttfr> 1 0 \'2 -^nn^3f>f (388 mg, 2.46 

mmol) £fflV^ ###!) 1 -C^bH&4k&yd a (300 mg, 1.23 mmol) £ 4HBfl^% 1 2 

(60.3 mg, 13 %) £#7^c 
*H NMR (DMSO-de, 5 ppm) : 6.58 (dd, J = 1.8, 3.3 Hz, 1H), 6.71 (d, J = 3.3 Hz, 1 
H), 7.47 (d, J = 6.1 Hz, 2H), 7.58 (dd, J = 4.8, 7.5 Hz, 1H) , 7.65 (d, J = 1.8 H 
z, 1H), 8.17 (dd, J = 1.8, 7.5 Hz, 1H) , 8.57 (dd, J = 1.8, 4.8 Hz, 1H) , 8.62 (d, 

J = 6. 1 Hz, 2H), 13.3 (br s, 1H) . 
APCIMS m/z: [M+H] + 383. 

mmm 1 3 i 

[0 0 8 6 ] 

N _ [ 4 _ ( 2 -7'j;v) -5- (4-h°ijv;v) f77-;v- 2 -4 ;v] - (3-fc? 1 ; 
v;v) T-t h T 5 F (lb^% 1 3 ) 

mmm 3 1 mm.** l-c, ^ h * v»^^t> f)C3-t°'j yjviisis (427 m g , 2. 

46 mmol) £ffiv^ 1 T?#(b tLMb^t? a (300 mg, 1.23 mmol) X <9 1 

3 (20.2 mg, 4 %) SrW/Co 

X H NMR (DMSO-de, 5 ppm): 4.02 (s, 2H), 6.59 (dd, J = 1.8, 3.3 Hz, 1H) , 6.71 (d. 
J = 3.3 Hz, 1H), 7.28-7.32 (m, 1H) , 7.42 (dd, J = 1.8, 4.4 Hz, 2H) , 7.65 (d, J 
= 1.8 Hz, 1H), 7.76-7.81 (m, 1H) , 8.50-8.52 (m, 1H) , 8.60 (dd, J = 1.8, 4.4 Hz, 
2H), 12.8 (brs, 1H) . 
APCIMS m/z: [M+H] + 363. 

immm 1 4 ] 

[0 0 8 7] 

N _ [ 4 _ ( 2 -7'J;V) - 5- (4-tfVv^) f7^/-^-2-'f;H - 4- ti- 
ter t-^h^v'^^^-^^V^V) fs iv^^r-^r ^ F (lb-n-%14) 

1 -CWhtl&ft&yd a (2.00 g, 8.22 mmol) > 1-t e r t-7f+y*M 
r.jl/(iX'Jy>-4-*)V*'>i (5.94 g, 25.9 mmol) JsilFPyBOP (14. 1 g, 27. 
1 mmol) £DMF (32 mL) Kv#fi$U h'JxW5> (7. 56 mL, 54.3 mmol) SrStU 
fco 6 0t;t4PlF41ffLtE R]£-«7X^~&AL, ffcBfe^f-Jl'-ettffi Lfco «H 

l££££J: *K SUB'ffc'&'Wl 4 (1.88 g, 50%) 

X H NMR (DMSO-de, 8 ppm): 1.41 (s, 9H), 1.41-1.57 (m, 2H) , 1.81-1.85 (m, 2H), 2. 
65-2.80 (m, 3H) , 3.98 (d, J = 12. 9 Hz, 2H) , 6.58 (dd, J = 1.9, 3.5 Hz, 1H) , 6.69 
(dd, J = 0.8, 1.9 Hz, 1H), 7.41 (dd, J = 1.6, 7.3 Hz, 2H), 7.64 (dd, J = 1.9, 3 
.5 Hz, 1H), 8.60 (dd, J = 1.6, 7.3 Hz, 2H), 12.56 (br s, 1H). 
APCIMS m/z: [M+H] + 455. 

mmm 1 5 ] 

[0 0 8 8] 

N- [4- (2-7V;V) -5 - (4-tfiJv;V) f7/-^-2-^V] 
*J y # ;V tff * ^3 F (M&W 1 5 ) 

4t^%14 (1.80 g, 3.96 mmol) *V?T2U*?y (20 mL) ^i#$?L, b'J7Wn 
ftm (20 mL) ^inx.^o S^-C3 O^fitf^LT^ *«£«±^*U #fetL/c^ 
iCyjc^tn^^ lOmo 1 /h^mt-T y U ^TMW^p H£ 1 2 fcMEU #rffiLfcB 
?>T$Llr2> £ t K X «9 Mmt&m l 5 (l. 17 g, 84 %) £#fco 
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X H NMR (DMSO-de, $ ppm) : 1.46-1.60 (m, 2H), 1.74 (d, J = 10.2 Hz, 2H), 2.40-2.5 

5 (m, 3H), 2.90 (d, J = 12. 4 Hz, 2H) , 6.58 (dd, J = 1.6, 3.2 Hz, 1H) , 6.68 (dd, 
J = 0.8, 3.2 Hz, 1H), 7.40 (dd, J = 1.6, 6.2 Hz, 2H) , 7.63 (d, J = 0.8, 1.6 Hz, 
1H), 8.59 (dd, J = 1.6, 6.2 Hz, 2H) . 

APCIMS m/z: [M+H] + 355. 

immm 1 6 ] 

[0 0 8 9] 

N _ [4 _ (2-7'JiV) - 5- (4-^Vv;v) f7y-JV-2-^;V] -4- [1- 
( 5 _ i/7 y t 'ijc;y_2-^;V) t^'Jy^] *^t5 K (Mil 6) 

^ftl 5 (177 mg, 0.50 mmol) „ 2 - * n n - 5 - v T y* H° V v ^ (104 mg, 0.75 

mmol) 33 ITfBm* V * A (207 mg, 1.50 mmol) ^N-^f iVfn'J y> (4 mL) KJR 

;V (17:3)) tilt^uUa 19 SffiaffrfrW 1 6 (114 mg, 50 %) 
X H NMR (DMSO-de, 5 ppm): 1.55-1.68 (m, 2H), 1.91-1.96 (m, 2H), 2.85-2.90 (m, 1H 
), 3.02-3.10 (m, 2H), 4.47 (d, J = 13.2 Hz, 2H) , 6.59 (dd, J = 1.9, 3.5 Hz, 1H) , 
6.69 (dd, J = 0.8, 3.5 Hz, 1H), 6.97 (d, J = 9.2 Hz, 1H) , 7.41 (dd, J = 1.6, 4. 

6 Hz, 2H), 7.64 (dd, J = 0. 8, 1.9 Hz, 1H) , 7.84 (dd, J = 2.4, 9.2 Hz, 1H) , 8.48 
(d, J = 2.4 Hz, 1H), 8.59 (dd, J = 1.6, 4.6 Hz, 2H) , 12.60 (br s, 1H) . 

APCIMS m/z: [M+H] + 457. 

mmm 1 7 ] 

[0 0 9 0] 

N _ [ 4 _ (2-7'J^) -5- (4-tfVv;V) f7V-JV-2-^M -4- [ 1 - 

) 

1 6 tragic LT, 2-^nn-5->7; tTV y><&ftfc«5 CWO 0 2-51 
8 3 6 -^|fi«(0^-e# <b tLfc 2 - * n n - 5 - ^ 9 >X M U v 7 (144 mg, 0. 

75 mmol) fcfflV*, ft#«U 5 (177 mg, 0.50 mmol) «t *> IKfE-ffc^ (94.3 mg, 37 %) 

: H NMR (DMSO-de, 5 ppm): 1.55-1.69 (m, 2H) , 1.91-1.97 (m, 2H) , 2.86-2.91 (m, 1H 
), 3.03-3.21 (m, 2H) , 3.23 (s, 3H) , 4.50 (d, J = 13.5 Hz, 2H) , 6.59 (dd, J = 1.6 
, 3.5 Hz, 1H), 6.70 (dd, J = 0.8, 3.5 Hz, 1H) , 7.01 (d, J = 9.2 Hz, 1H) , 7.41 (d 
d, J = 1.6, 6.2 Hz, 2H), 7.64 (dd, J = 0.8, 1.6 Hz, 1H) , 7.88 (dd, J = 3.0, 9.2 
Hz, 1H), 8.50 (d, J = 3.0 Hz, 1H) , 8.59 (dd, J = 1.6, 6.2 Hz, 2H) , 12.61 (br s, 
1H). 

APCIMS m/z: [M+H] + 510. 

mmm 1 8 ] 

[0 0 9 1 ] 

N _ [ 4 _ ( 2 -7'J;V) -5- (4-f'Jy» f7/-^-2-^)V] - 4-7'n^ 

^W/XTO' (ft#»18) 

4_yn^^f;V$Ift (1.12 g, 5.20 mmol) (80 mL) ^V#»U MAt 

(7.59 mL, 104 mmol) fcflnx^ 5 Wf^llWWkWtil Ltz a i#S«J±^*U # <b 
*LfcJSiat&THF (50 mL) C'ML, 1 T?# tl&it&m a (1.00 g, 4. 11 mmol 

) % b>JxfJl/7 5> (0.86 mL, 6.17 mmol) fcitTN, N-vVf ^7^H"'Jy> ( 
97.6 mg, 0.80 mmol) fcin*^ lB#F^MM^b7to Saftfitt. ffiHJLfcifcR** 

JRU >>*Mafli#Wi 8 (2.28 g, StW) 

°H NMR (DMSO-de, 8 ppm): 4.86 (s, 2H), 6.60 (dd, J = 1.9, 3.5 Hz, 1H) , 6.74 (dd 
, J = 0.5, 3.5 Hz, 1H), 7.46 (dd, J = 1.6, 5.9 Hz, 2H) , 7.62 (d, J = 8.4 Hz, 2H) 
, 7.67 (dd, J = 0.5, 1.9 Hz, 1H) , 8.14 (dd, J = 1.6, 5.9 Hz, 2H) , 8.62 (d, J = 8 
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. 4 Hz, 2H) . 

1 9 ] 

1° 0 9 2 1 . -, . / » 

N _ [ 4 _ (2-7'JiV) -5- (4-H°Vv;V) f7y-^-2-^V] -4- (1- 

4 5 ^V'J ;v ^ ^X7 5 K l 9 ) 

tt&mi 8 (880 mg, 2.00 mmol) £NMP (10 mL) A < W-fr (408 

mg 6 00 mmol) ^Dnxt6 5W2«#L/:o RjSifcfcMS-Cifc^Lfcft. 
ink -C*ftil LfcifcJR* *3*L;fco # & tLfcifcJK^ *i/'J*W5A^n7>^7-f- 
(^n*n-^;-;Ki7:3)) tuit^tcj;^ »iB<fc#*i 9 (53 

8 mg, 63 %) SrWfco * „ e „ , _ , 

J HNMR (DMSO-de, 8 ppm): 5.23 (s, 2H), 6.42 (dd, J = 1.9, 3.2 Hz, 1H) , 6.57 (dd 

J = 0.8, 3.2 Hz, 1H), 6.93 (m, 1H) , 7.17 (m, 1H) , 7.28 (d, J = 8.4 Hz, 2H) , 7. 
36 (dd, J = 0.8, 1.9 Hz, 1H), 7.42 (dd, J = 1.6, 6.2 Hz, 2H) , 7.60 (m, 1H) , 7.96 

(d, J = 8.4 Hz, 2H), 8.65 (dd, J = 1.6, 6.2 Hz, 2H) , 10.15 (br s, 1H) . 
APCIMS m/z: [M+H] + 428. 

mmm 2 0 ] 

N _ [ 4 _ (2-7'JJV) - 5- (4-t°Vv;V) f7V-)V-2-^V] - 4- (4- 

\l Fn^rvtf^V vV ^;v) ^>X7 5 K 2MBM. (4tl=rt> 2 0) 
»19^ii:L-C ^r/HW^»)i:4-liKn^ytVijv> (607 mg 
6.00 mmol) fcfflv^ »|BflS<frl»<& 7 V -#**»fco #^/:7V-M4mo 1/L 

k-f^i/m^f^C^lt ^) i i >5 > «1B^#*2 0 (512 mg, 48 %) £#/c 0 

l E NMr' (DMSO-de, d ppm) : 1.38-1.42 (m, 2H) , 1.69-1.73 (m, 2H), 2.03-2.18 (m, 2H) 
2.65-2.70 (m, 3H), 3.40-3.50 (m, 2H) , 4.55 (d, J = 4. 0 Hz, 1H) , 6.60 (dd, J = 

19 3.5 Hz, 1H), 6.74 (dd, J = 0. 8, 3.5 Hz, 1H) , 7.45 (dd, J = 1.6, 6.2 Hz, 2H) 

, 7.47 (d, J = 8.4 Hz, 2H), 7.67 (dd, J = 0.8, 1.9 Hz, 1H) , 8.10 (d, J = 8.4 Hz, 

'fflj, 8.62 (dd, J = 1.6, 6.2 Hz, 2H) , 12.97 (br s, 1H) . 

APCIMS m/z: [M+H] + 461. 

immn 2 1 ] 

^° 0 9 4 1 s , i „ - 

N _ [4 _ ( 2 -7'J;V) - 5- (2-t?Vv;V) f77*-^-2-^V] - 4 - H U v 

(M2l) 

HJfefll 1 P?#Klt, a Oftfc "5 l~##^J 2 "CfthtLZft&to b (122 mg, 0. 

50 mmol) fcfflv^ IIIB^t) 2 1 (157 mg, 90 %) ^#^0 

*H NMR (DMSO-de, S ppm): 6.65 (dd, J = 1.8, 3.3 Hz, 1H) , 6.84 (d, J = 3.3 Hz, 1 
H) 7.31-7.35 (m, 1H) , 7.50-7.53 (m, 1H) , 7.74 (d, J = 1.8 Hz, 1H) , 7.78-7.83 (m 
1H), 8.00 (d, J = 4.8 Hz, 2H), 8.60-8.62 (m, 1H) , 8.81 (d, J = 4. 8 Hz, 2H) , 13 
'.2 (br s, 1H). 
APCIMS m/z: [M+H] + 349. 

mum 2 2 1 

[0 0 9 5] 

N _ [4 _ (2-7'JJV) -5-7x-)Vf7/-JV-2-^l'] -4-t'J^>*^^ 
^-9-5 F (lt&%3 2 2 ) 

mmm 1 tR^u, a <D\xt> o mmm 3 -c# h ti&K&m c 000 mg, 1. 24 

mmol) *fflv*. SfMb-a'%2 2 (372 mg, 86 %) fcftfco 

*H NMR (DMSO-de, £ ppm) : 6.53-6.55 (m, 2H), 7.43-7.46 (m, 5H), 7.61 (dd, J = 0. 
7, 1.8 Hz, 1H), 8.02 (dd, J = 1.7, 4.5 Hz, 2H) , 8.82 (dd, J = 1.7, 4.5 Hz, 2H) , 
13.23 (br s, 1H) . 
ESIMS m/z: [M+H] + 348. 

mmm 2 3 ] 
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[0 0 9 6] 

N _ [5-^>>?;V-4- (2-7'J^) f7V-iV-2-^V] - 4 - tf V v > * JV* 
F Uk&®2 3) 

^ifefll 1 t mm' Lt, ft^t/ a <Ditt> *9 4 h tL&ik'km d (300 mg, 0. 

89 mmol) &fflv>, HfBlfc^J 2 3 (99.4 mg, 31 %) £#/Co 

J H NMR (DMSO-de, 5 ppm) : 4.39 (s, 2H), 6.34 (dd, J = 1.8, 3.5 Hz, 1H) , 6.50 (d, 
J = 3.5 Hz, 1H), 7.26-7.36 (m, 6H) , 7.63 (dd, J = 1.7, 4.5 Hz, 2H) , 8.71 (dd, J 
= 1.7, 4.5 Hz, 2H), 10.90 (br s, 1H) . 

ESIMS m/z: [M-H]"360. 

immm 2 4 i 

[0 0 9 7] 

v>*;V^^-9-5 F (it^2 4) 

HJfrPII 1 t mMK LT\ a (DiXio 19 5 trf# btl&ft&m e (2. 00 g, 6. 

27 mmol) £fflv> s «|B>ffc^% 2 4 (1.15 g, 53 %) 

*H NMR (DMSO-de, <5 ppm): 1.41 (t, J = 7.2 Hz, 3H), 4.39 (q, J = 7.2 Hz, 2H) , 6. 
52 (dd, J = 1.7, 3.5 Hz, 1H), 7.47 (d, J = 1.7 Hz, 1H) , 7.73 (dd, J = 1.5, 4.4 H 
z, 2H), 7.79 (d, J = 3.5 Hz, 1H) , 8.71 (dd, J = 1.5, 4.4 Hz, 2H) . 
ESIMS m/z: [M-H]"342. 

mmm 2 5 ] 

[0 0 9 8 ] 

N _ [4 _ ( 2 -7'J;v) -5 - f77-^-2->f^ 7-b 

h 7 5 F (-ffcl=rt> 2 5) 
lb^2 (550 mg, 1.92 mmol) i^nn^r/ (30 mL) fc:«»U ^^nnfe 
(531 mg, 2.51 mmol) £7Jtl;U S^lfUflffft/Cc RjSifc > 'J 

•yi,7Xi«^j]p£3 O^Wt^m, »*fc**M*Lfco #&*L;fc»aEfc«&fll&Bfcfc 

<£ *) IRBBlfrg* 2 5 (517 mg, 89 %) ^Sfee H 0 B tLt#/; o 

X H NMR (DMSO-de, <? ppm) : 2.18 (s, 3H) , 6.59 (dd, J = 1.8, 3.3 Hz, 1H), 6.71 (dd 
, J = 0.7, 3.3 Hz, 1H), 7.44 (dd, J = 1.5, 4.6 Hz, 2H) , 7.66 (dd, J = 0.7, 1.8 H 
z, 1H), 8.22 (dd, J = 1.5, 4.6 Hz, 2H) , 12.5 (br s, 1H) . 
ESIMS m/z: [M+H] + 302. 

mmm 2 6 ] 

[ 0 0 9 9] 

N _ [ 4 _ ( 2 -7'J;l/) -5-^W77-JV-2-^V] 7-th 75 K UfrfrW 2 
6 ) 

%1tm 2 t mm' L T , a CDftfc 0 K##0O 6 -C# <b ^Mk^% f (207 mg, 1. 

15 mmol) fcfflV^ «Ha^^ 2 6 (206 mg, 80 %) 

X H NMR (DMSO-de, $ ppm) : 2.03 (s, 3H), 2.55 (s, 3H) , 6.46 (dd, J = 1.8, 3.3 Hz, 

1H), 6.56 (d, J = 3.3 Hz, 1H) , 7.45 (d, J = 1.8 Hz, 1H) . 
APCIMS m/z: [M+H] + 223. 

mmm 2 1 \ 
[0100] 

N _ [4 _ (2-7VJV) -5-7i^Vf77-;V-2--f;V] 7-feh75K 
2 7) 

%nm 2 1 mm' lt, a oftt? "9 3 -e#e>tL^<^% c (300 mg, 1. 

24 mmol) fcffiV^ tMB-ffc-frW 2 7 (277 mg, 78 %) £#£o 

X H NMR (DMSO-de, 5 ppm): 2.17 (s, 3H), 6.52 (br s, 2H), 7.42 (br s, 5H), 7.57 ( 
d, J = 1.8 Hz, 1H), 12.37 (br s, 1H) . 
APCIMS m/z: [M+H] + 285. 
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mmm 2 8 ] 

[0101] 

3r^5 K <AfrkW2 8) 

4 t EH&K Lt, ffe'g-to a Oftfr •? 3 -e# <b tikit&m c (300 mg, 1. 

24 mmol) £fflV^ aMBMfr&W 2 8 (332 mg, 76 %) 

X H NMR (DMSO-de, £ ppm) : 1.24-1.86 (10H, m) , 2.50-2.56 (m, 1H) , 6.51 (s, 2H) , 7 
.42 (br s, 5H), 7.57 (s, 1H), 12.30 (s, 1H) . 
APCIMS m/z: [M+H] + 353. 

mmm 2 9 ] 

[0 10 2] 

N _ [4 _ ( 2 --7 i ;;v) -5-^v*Vfry-;i'-2-^^] - 4 - 1: u 

s|?*iM K (ik&%d2 9) 
Iff 1 

7 -C#ibtLMb^% g (250 mg, 1.02 mmol) JDMF (4 mL) ^HfU -^V 
*'J > (0.44 mL, 5.10 mmol) fciJIlx., 1 0 0 °CTr 6 Lfz a Wfr®.. RJfcifet'* 

jfty-SStxfA- (l : l) ) -effiJR-f a - 1 19 2-75^-4- ( 2 - 7 0 ;v) 
-5- ; &;V^ , J^f77*-^ (135 mg, 52%) &#fco 

X H NMR (CDCls, 5 ppm): 2.86-2.89 (m, 4H), 3.84-3.87 (m, 4H) , 4.94 (br s, 2H) , 6 
.47 (dd, J = 1.8, 3.3 Hz, 1H), 6.85 (dd, J = 0.8, 3.3 Hz, 1H) , 7.42 (dd, J = 0.8 
, 1.8 Hz, 1H). 

zc^ji 2 

mmm 1 tmm^Lx, w&w a <vixt> 19 cis 1 tL& 2 - 7 5 y - 4 - (2 - 

_5_^;v^ij;f 7^/-;v (206 mg, 0.82 mmol) fcfflv^ ^IS'fb^fe 2 9 (1 
75 mg, 60 %) fcftfco 

J H NMR (CDCls, 5 ppm): 3.02-3.05 (m, 4H), 3.89-3.92 (m, 4H) , 6.43 (dd, J = 1.8, 
3.3 Hz, 1H), 6.82 (dd, J = 0.8, 3.3 Hz, 1H) , 7.31 (dd, J = 0.8, 1.8 Hz, 1H) , 7. 
68 (dd, J = 1.5, 4.5 Hz, 2H) , 8.76 (dd, J = 1.5, 4.5 Hz, 2H), 10.56 (br s, 1H) . 
ESIMS m/z: [M-H]~355. 

[mmm 3 0 ] 

[0 10 3] 

N _ [ 4 _ ( 2 -7U;V) -5- ; eWJ^f77-^-2-^V] 7*feh75F (^ 
13 0) 

mmm 2 1 mm~ lt> a^fcD Knifed 2 9 oig 1 -e# e> 2 - 7 5 y 

_ 4 _ (2-7ij;v) - 5 --=&;l/5jsij 7 ■f-7V''-^ (127 mg, 0.51 mmol) $RgB 
M3 0 (136 mg, 92%) ^ff; c 

2 H NMR (CDCls, $ PPm): 2.17 (s, 3H), 2.98-3.01 (m, 4H), 3.86 (m, 4H), 6.50 (dd, 
J = 1.7, 3.3 Hz, 1H), 6.85 (d, J = 3.3 Hz, 1H) , 7.44 (d, J = 1.7 Hz, 1H) , 9.25 
(br s, 1H). 
ESIMS m/z: [M+H] + 294 

mum 3 1 ] 

[0 10 4] 

N _ [ 4 _ (2-7V» -5-WJ7f77*-;V-2-^;V] -3-tfU^>*^ 
K (*frfrl»3 1) 

(356 mg, 2.00 mmol) Srffiv^ ^ifefll 2 9 coXfl 1 T~# h M 2 - 7 5 J - 4 - 
(2-7'Jjk) -5-^Jl/*'J7f77-;V (251 mg, 1.00 mmol) i ^ ^ UltHfr'a #f 3 
1 (216 mg, 61 %) 

ffifE# 2005-3006422 



#M 2003-432777 



: 35/ 



J H NMR (CDCh , 8 ppm): 3.04 (t, J = 4.6 Hz, 4H) , 3.90 (t, J = 4.6 Hz, 4H) , 6.33 

(dd, J = 1.9, 3.5 Hz, 1H), 6.85 (d, J = 3.5 Hz, 1H) , 7.39 (d, J = 1.9 Hz, 1H) , 
7.45 (dd, J = 4.9, 7.8 Hz, 1H) , 8.21 (ddd, J = 1.9, 2.2, 7.8 Hz, 1H) , 8.81 (dd, 
J = 1.9, 4.9 Hz, 1H), 9.14 (d, J = 2.2 Hz, 1H) . 
APCIMS m/z: [M+H] + 357. 

immm s 2 ] 

[0 10 5] 

N _ [ 4 _ (2-7'j;v) - 5- ; t;v*'J/f7y*-^-2-^v] -5- 

&fifetii 2 9 <DHm 1 Tft ?)M2-75/-4- (2-7'^) -5-^i^Vf7 
y-;v (2.15 g, 8.57 mmol) £t?Vv> (25 mL) fc»#U 6-^nn^nf;^V^ 
O'JK (1.81 g, 10.3 mmol) jSitfN, N-y ^ f ^7 5 / t°'J y > (105 mg, 0.86 mm 

oi) fctnxfco ifi-ei ot$ra»#L;fc^ li^IE^Ltn^tiM^y'J 
;^7A^dvf^77^ (A^tv-ftSif^=i : l-i : 2) & i 

\ZX ^ tRflB-fk^W 3 2 (1.96 g, 59 %) 

*H NMR (CDCls, 5 ppm): 3.04 (t, J = 4.3 Hz, 4H) , 3.90 (t, J = 4.3 Hz, 4H) , 6.41 

(dd, J = 1.6, 3.5 Hz, 1H), 6.79 (d, J = 3. 5 Hz, 1H) , 7.23 (d, J = 1.6 Hz, 1H) , 
7.36 (d, J = 8.4 Hz, 1H), 8.11 (dd, J = 2. 2, 8.4 Hz, 1H) , 8.84 (d, J = 2. 2 Hz, 1 
H). 

immm 3 3 1 

[0106] 

N- [4- (2-7'JiV) -5-^*^f7V-^-2-^V] - 5- [2- (2- 
tFn^yxfjvr?;) tfyvv] *;V^t5 K (M3 3) 
jt^!|3 2 (391 mg, 1.00 mmol) 4:1, 4 - y*^ft>t:i»U 
(0.30 mL, 5.00 mmol) fcinx-fco «JnSyt?t LfcfL »*fc*r«JE#* LT# *Lfc?S 

3 3 (244 mg, 59 %) *%?z 0 

X H NMR (DMSO-de, $ ppm): 2.91 (t, J = 4.4 Hz, 4H), 3.30-3.43 (m, 2H), 3.51-3.54 
(m, 2H), 3.78 (t, J = 4.4 Hz, 4H) , 4.74 (m, 1H) , 6.55 (d, J = 8. 9 Hz, 1H) , 6.60 
(dd, J = 1.9, 3.2 Hz, 1H), 6.81 (dd, J = 0.8, 3.2 Hz, 1H) , 7.36 (t, J = 8. 1 Hz, 
1H), 7.68 (dd, J = 0.8, 1.9 Hz, 1H) , 8.00 (dd, J = 2.2, 8.9 Hz, 1H) , 8.75 (d, J 
= 2.2 Hz, 1H). 

APCIMS m/z: [M+H] + 416. 

mmm 3 4 ] 

[0 10 7] 

N- [4- (2-7V^) -5-*i^tV/f7/-*-2-^iV] -5- (2-^£)V* 
>J J \£ V V y) % frtf^V- 5 K 3 4 ) 

2 (391 mg, 1.00 mmol) Sri, 4 - S> * * > (10 mL) Ci(|L, -=6/1/*^ 
y (0.44 mL, 5.00 mmol) *1$\Z-tz 0 1 0 H#H2jnM»S£ Lfcft, ifflK£#BE«* L-T# h 

?jl i«v ^ v a -eft* l % mm * «j±w* l tz 0 # <b fLT^^s tvy* * 

7A^nvf7*77^- (^nn*w-^ (1 9 : l) ) "efitSH"* £. £ «t 

*K flUMfc'frW 3 4 (372 mg, 84 %) £#7t 0 

J H NMR (CDCls, 8 ppm): 3.02 (t, J = 4.6 Hz, 4H) , 3.68 (dd, J = 4.0, 5.4 Hz, 4H) 
, 3.82 (dd, J = 4.0, 5.4 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 3 
.5 Hz, 1H), 6.66 (d, J = 9.2 Hz, 1H), 6.88 (d, J = 3.5 Hz, 1H), 7.45 (d, J = 1.9 
Hz, 1H), 7.98 (dd, J = 2.4, 9.2 Hz, 1H) , 8.72 (d, J = 2.4 Hz, 1H). 
APCIMS m/z: [M+H] + 442. 

immm s 5 ] 

[0 10 8] 

ffi|E# 2005-3006422 
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^-v : 36/ 



N _ [ 4 _ (2-7'JJV) -5-?^*Vf7V-^-2-^^] -5 - [2- (4- 
> if ^9 v - ;v) tT y 5; >-] * K (lt^% 3 5 ) 

-fb^-%3 2 (391 mg, 1.00 mmol) £ 1 , 4 - 5> * * * > (10 mL) £»#U 1 - ^ 
;v^7V> (0.56 mL, 5.00 mmol) «rJnx.^o 1 0 ^HJjn^JtaEL^m, 

Ay;v*7A^nv^57^ (^nn*H-^ y -;v- 2 8 %T>^--TtR ( 1 
0 • 1 • 1) ) * «K #IB^^3 5 (454 mg, 100%) fc#fco 

2 H NMR (CDCI3 , 8 ppm): 2.36 (s, 3H) , 2.52 (t, J = 4.9 Hz, 4H) , 3.02 (t, J = 4. 6 
Hz 4H) 3.74 (t, J = 4.9 Hz, 4H) , 3.89 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 
3.2 Hz, 1H), 6.66 (d, J = 9.4 Hz, 1H) , 6.87 (d, J = 3.2 Hz, 1H) , 7.45 (d, J = 1 
.9 Hz, 1H), 7.95 (d, J = 2.4 Hz, 1H) , 8.70 (d, J = 2.4 Hz, 1H) . 
APCIMS m/z: [M+H] + 455. 

immm 3 6 ] 

[0 10 9] 

N- [4- (2-7'J;V) -5-^^'Vf7/-;V-2-^V] - 5- (2-^nn 

>f-;vtfi; yy) Ufrtf**)r% F (4b^3 6) 

ZH^Je 1 

WO 02-9245 5 f yt/: 6 - ^ n n X f JV - n f >f ^ f ;i/ (1. 

30 g 7.00 mmol) t2mol/L»M, 5 B^MUS^ L/c 0 MU* Vtz 
#u '%vmVtzmfa*Z>M1r2>ZtK X V 6-? (539 mg, 45 %) * 

: H NMR (DMSO-de, & ppm): 4.87 (s, 2H), 7.70 (d, J = 8. 1 Hz, 1H), 8.32 (dd, J = 
2.2, 8.1 Hz 1H), 9.04 (d, J = 2.2 Hz, 1H) . 

IS 2 

IS 1 H'&btitz 6 —9 OD^ rrf-Vgfe (172 mg, 1.00 mmol) ^ ^1^1 2 9 © 

IglT#^»W2-7^-4- (2-7'J;V) -5-m'j;f7V-^ (251 mg 

1 00 mmol) ^J^PyBOP (572 mg, 1.10 mmol) *DMF (4 mL) ^»L, hV 
xfiVT^ (0.31 mL, 2.20 mmol) fcimiLfco iSt2«#L/:t, RJS«t*7K^ 

/v^^^-S^m^^^ (2 : i~i : 3) ) -e*MW *K IIIB4t^3 6 (19 

4 mg, 48 %) Z%tZo 

*H NMR (CDCh, <J ppm): 3.04 (t, J = 4.6 Hz, 4H) , 3.85 (t, J = 4.6 Hz, 4H) , 4.64 
(s 2H) 6.28 (dd, J = 2.2, 3.5 Hz, 1H) , 6.69 (dd, J = 0.8, 3.5 Hz, 1H), 7.05 ( 
dd,'j = 0.8, 2.2 Hz, 1H), 7.42 (d, J = 8.4 Hz, 1H) , 8.12 (dd, J = 2.4, 8.4 Hz, 1 
H), 8.98 (d, J = 2.4 Hz, 1H), 12.26 (br s, 1H) . 

mmm 3 7 ] 

[0 110] . 

N _ [ 4 _ ( 2 - 7 ij;v) - 5-^V* l J/f7y v iV-2-^V] - 5- [2- (1- 

<t^ 3 6 (97.1 mg, 0.24 mmol) ^DMFCfftU >f 5^V*-;V (49.0 mg, 0.72 
mmol) fcimAfco 95t?2|»L/:t, RJfc?fc*7KK&AU ^^;ve«ttiL 

17 13)) -e«*H-&- fcfcJ: «K ^|S^%3 7 (58.0 mg, 55 %) *»fco 
*H NMR (CDCh, $ ppm): 3.02 (t, J = 4.6 Hz, 4H) , 3.90 (t, J = 4.6 Hz, 4H) , 5.31 
(s, 2H), 6.42 (dd, J = 1.9, 3.2 Hz, 1H) , 6.80 (d, J = 3.2 Hz, 1H), 6.97 (d, J = 
8.1 Hz, 1H), 6.98 (s, 1H) , 7.17 (s, 1H) , 7.28 (d, J = 1.9 Hz, 1H) , 7.64 (s, 1H) 
, 8.15 (dd, J = 2.2, 8.1 Hz, 1H), 9.09 (d, J = 2.2 Hz, 1H). 
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^-v : 37/ 



APCIMS m/z: [M+H] + 437. 

[$mm 3 8 ] 

[0111] 

N _ [ 4 _ (2-7'JJV) - 5-^V*'j;f7y-^-2-^^] -5- [2- (4- 

HlfJ3 7 tlWI^tcLT, >f 5 ^v^;v©ftfc'5 4 - H Kndfvtf^U DM 
F<Dttt>*)\Zl, 4-i?**y->*m^, WMit&!®} 3 8 (66.2 mg, 59%) fcflfcfco 
X H NMR (CDCls, 5 ppm): 1.59-1.72 (m, 4H), 1.92-2.00 (m, 2H), 2.15-2.30 (m, 1H) , 
2.75-2.80 (m, 2H) , 3.03 (t, J = 4.6 Hz, 4H) , 3.73 (s, 2H), 3.96 (t, J = 4.6 Hz, 
4H), 6.47 (dd, J = 1.9, 3.5 Hz, 1H) , 6.85 (dd, J = 0.8, 3.5 Hz, 1H) , 7.38 (dd, 
J = 0.8, 1.9 Hz, 1H), 7.60 (d, J = 7.7 Hz, 1H) , 8.18 (dd, J = 2.2, 7.7 Hz, 1H) , 
9. 06 (d, J = 2. 2 Hz, 1H) . 
APCIMS m/z: [M+H] + 470. 

mnm 3 9 ] 

[0 112] 

N _ [ 4 _ (2-7VA/) -5-^)^'jyf7V-^-2-^;V] -4- (2-^nn 
H'ijy» -^3 K MH^!»3 9) 

2-^nn>fV-3f>S (5.00 g, 31.7 mmol) t^inr — fr (40 mL) KiDx-fCo 
2B#Wftl*fc*i!KLfc&, i§&*«JES*U #^tL/^S*vT^nn^^> (1 mL) 
»U »^2 9^xei-et#^tt^. 2-7^-4- (2-7'J;V) -5-^;v*v^ 
fTV^jV (880 mg, 5.00 mmol) <D\£VVs (16 mL) vM^iPx., #:V>trN, N-v^ 
f;V7 5 7 tf 'J y> (48.8 mmol, 0.40 mmol) SrJmitfeo 1 L/cflL *#H 

f-;v (1 : 3) ~ifxf;v) -caun-ac tia *k neiMfc^3 9 (1.05 g, 66 %) 

: H NMR (CDCh, $ ppm): 3.03 (t, J = 4.6 Hz, 4H) , 3.60 (t, J = 4.6 Hz, 4H) , 6.52 
(dd, J = 1.6, 3.5 Hz, 1H), 6.88 (dd, J = 0.8, 3.5 Hz, 1H), 6.95 (dd, J = 1.4, 5 

.1 Hz, 1H), 7.11 (m, 1H), 7.46 (dd, J = 0.8, 1.6 Hz, 1H) , 8.35 (dd, J = 0. 8, 5.1 
Hz, 1H), 9.33 (br s, 1H) . 

mmm 4 0 ] 

[0 113] 

N _ [ 4 _ (2-7'JJV) - 5 -^V* 1 ; J f7V~^- 2 -4 ;V] -4- (2-^V* 

K (4k^%4 o) 

^3 9 (391 mg, 1.00 mmol) £NMP (10 mL) fcJMIU (1.05 mL, 

12.0 mmol) ^Jnx.T 1 5 0 *CT 8 l$lfl!«#Lfco M^v^^^^A^nvF^ 
9-7^- (^-9->-f»x?-;v (2 I 1-1 I 3) ) -cmmirZZtKXY), 
%A 0 (118 mg, 27 %) 

X H NMR (CDCls, 3 ppm): 3.03 (t, J = 4.6 Hz, 4H) , 3.58 (t, J = 4.9 Hz, 4H) , 3.84 

(t, J = 4.9 Hz, 4H), 3.88 (t, J = 4. 6 Hz, 4H) , 6.50 (dd, J = 1.9, 3.5 Hz, 1H) , 
6.86 (d, J = 3.5 Hz, 1H), 6.94 (dd, J = 1.6, 5.1 Hz, 1H) , 7.09 (d, J = 1.6 Hz, 1 
H), 7.42 (d, J = 1.9 Hz, 1H), 8.33 (d, J = 5. 1 Hz, 1H) . 
APCIMS m/z: [M+H] + 442. 

mmm 4 1 ] 

[0 114] 

N- [4- (2-7UJU) - 5- WJ/f7V-;V-2-'f;V] -4- [2- (4- 

jb^t3 9 (391 mg, 1.00 mmol) £NMP (10 mL) fcflHSU 1-^^>U^7W 
(1.11 mL, 10.0 mmol) fcJnxfco 1 5 0°C^«»#Lfcf^ RJS«E*7K^lHI^t:ft* 

M«JEE^:£U #fetL^:»aE*->V *W7A^D7 b^57-f- (^nn*;VA 

mgE#2 005-3006422 



#H 2003-432777 
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_y ? y (19 : l) ) x*mmir2> zb\z£*)^ m&it&to 4 1 (22.2 mg, 49 %) 

1 R NMR (CDCls, 5 ppm): 2.37 (s, 3H), 2.55 (t, J = 4.9 Hz, 4H) , 3.03 (t, J = 4. 6 
Hz, 4H), 3.66 (t, J = 4.9 Hz, 4H) , 3.90 (t, J = 4.6 Hz, 4H) , 6.51 (dd, J = 1.9, 
3.2 Hz, 1H), 6.87 (dd, J = 0.8, 3.2 Hz, 1H), 6.90 (dd, J = 1.3, 5.1 Hz, 1H) , 7. 

11 (d, J = 1.3 Hz, 1H), 7.44 (dd, J = 0.8, 1.9 Hz, 1H) , 8.32 (d, J = 5. 1 Hz, 1H) 

, 9.50 (br s, 1H). 

APCIMS m/z: [M+H] + 455. 

mmm 4 2 1 

[0 115] 

N- [4- (2-7'J;V) -5-WJ;f7 , /-^-2-^;V] -4- [1-ter 
t -^h^^VsK-JVtf^'J -jy] F (4b^%4 2) 

%mm2 9«Igl X*%btl& 2 -T5 J- A - (2-7'j;v) - 5 - *;WtV 7f 7 
y*-;V (3.58 g, 14.3 mmol) . 1-ter t-7^->*W*-;Hi^ , J^>-4-* 

(3.27 g, 14.3 mmol) iBi^PyBOP (8. 16 g, 15.7 mmol) £DMF (30 m 
L) £}#j#U f'Jxf;V7r/ (4.37 mL, 31.4 mmol) %1]\\z.?z 0 ^.UXjfcfemWLfz 

m^ afcifc&TRKffiAU sKxf^fiititjto t«i*imo i/Lm i^n^m 

7jc*^ h U 7AiII, ^n^7fc^JHI^^L> Mli^^^y^itgfL/;^ 
M£«JEW*U #?)tL/;Si^y , J*^iV*7A^nvf^77^- (^^r^>-S^ 
gp^/l/ (1 : 1) ) -?ttM1r 2> Z. t K i *) mmtt&yo 4 2 (4.52 g, 68%) =Sr#/c 0 
X H NMR (CDCls, d ppm): 1.45 (s, 9H), 1.60-1.80 (m, 4H) , 2.20-2.28 (m, 1H) , 2.49 
-2.58 (m, 2H), 3.00 (t, J = 4. 6 Hz,4H), 3.88 (t, J = 4. 6 Hz, 4H) , 3.95-4.15 (m, 
2H), 6.52 (dd, J = 1.9, 3.5 Hz, 1H) , 6.90 (d, J = 3. 5 Hz, 1H) , 7.43 (d, J = 1.9 
Hz, 1H), 10.28 (br s, 1H) . 
APCIMS m/z: [M+H] + 463. 

mmm 4 3 1 

[0116] 

N — [4- (2-7'J;V) - 5-*H , J/f7 > /-)l'-2-^V] -4- (l-^^v 

1 — s<y -J^t^r 4 - fcf^U v>-^;V^>^ (5.00 g, 19.0 mmol) £ 

y7DD^^> (80 mL) K:*#tfU y&Afrf-Z — fr (6.93 mL, 95.0 mmol) iSi^DMF 
(0.15 mL, 1.90 mmol) *M%-, 3lflMIIL/:o MSritE^U 
^yynnyyy (2 mL) Ki&flIU HJfefll 2 9 <7>IfI 1 "C# b 2 - T 5 y - 4 - ( 
2-7'J;V) -5-^J^t'J7f77-JV (2.01 g, 8.00 mmol) <7> tf V v > (32 mL) v# 
f&^ftnx.. ^t"N, N-S^y f-;VT 5 y tf V y> (97.6 mg, 0.800 mmol) %M?L?Zo 

mux i Ltz^ u # *b *Lfc&a£* v 'j*W7A^n?i- 

^57^- (^sdr^y-W^m^^^ (l : i~i : 3) ) tfflSt^itti^ 
^!|4 3 (4.96 g, 5e4lft) £#7Co 

J H NMR (CDCls, <? ppm): 1.61-1.78 (m, 4H), 2.30-2.38 (m, 1H), 2.70-2.78 (m, 2H), 
2.98 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H), 4.18 (d, J = 10.5 Hz, 2H) , 
5.12 (s, 2H), 6.51 (dd, J = 1.6, 3.2 Hz, 1H) , 6.87 (d, J = 3.2 Hz, 1H) , 7.29-7.3 
6 (m, 5H), 7.44 (d, J = 1.6 Hz, 1H) , 9.71 (br s, 1H) . 
APCIMS m/z: [M+H] + 497. 
4 4 ] 
[0 117] 

N _ [ 4 _ (2-7'Jjv) - 5- ; E;wtVf7y-^-2-^;v] - 4 -fcf^V VViJ 
K {it&m 4 4) 

ft^U4 3 (4.71 g, 9.50 mmol) t^nn^^ (100 mL) HWL, EfrffcSM 
;v (29.4 mL, 400 mmol) £ = 7 7 -ffc^ 'WJH- r (24.6 mL, 200 mmol 

) * in x o S^fS-^W L fcm. & 2 8 % T > - TtM^&A y n n * ;v 
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^--J : 39/ 



«9^|S<b^4 4 (1.36 g, 38 %) £r#£o 
*H NMR (DMSO-de, 5 ppm) : 1.43-1.57 (m, 2H), 1.67-1.71 (m, 2H) , 2.40-2.60 (m, 3H 
) 2 88 (t, J = 4.6 Hz, 4H), 2.95-3.00 (m, 2H) , 3.77 (t, J = 4.6 Hz, 4H) , 6.59 ( 
dd, J = 1.9, 3.2 Hz, 1H), 6.77 (dd, J = 0. 8, 3.2 Hz, 1H), 7.67 (dd, J =0.8, 1.9 
Hz, 1H). 

APCIMS m/z: [M+H] + 363. 

[$mw 4 5 ] 

[0 118] 

N _ [ 4 _ ( 2 -7'J;V) -5- ; EWj;f7V v ^-2-'fJV] -4- [1- (5- 
y7;f'Jy>-2-^V) lf^U^>] *mt?F 4 5 ) 

it^mAA (181 mg, 0.50 mmol) , 2 - ^ n n - 5 - v7 / fcf V v > (104 mg, 0.75 
mmol) i3 iOT* V (207 mg, 1.50 mmol) Sri, 4-v^^r^> (4 mL) iZ&M 
L, «j)niIIL/; 0 ^»^5SUL^> £ifc«M*U f#fc*LfcJ&£*~>U # 
|>*7A^nv ^"77^- (^nn*;H-^^/-;v (2 0 : 1) ) -Cft$41-&^ 
fcfcJ: *K mmt^m^ 5 (158 mg, 68 %) Sr#/io 

J H NMR (CDCh , 5 ppm): 1.70-1.95 (m, 4H), 2.40-2.55 (m, 1H) , 2.85-2.95 (m, 2H) , 
2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H) , 4.40 (d, J = 14.0 Hz, 2H) , 

6.52 (dd, J = 1.9, 3.5 Hz, 1H) , 6.60 (d, J = 9.4 Hz, 1H) , 6.87 (dd, J = 0.8, 3.5 
Hz, 1H), 7.45 (dd, J = 0.8, 1.9 Hz, 1H) , 7.61 (dd, J = 2. 2, 9.4 Hz, 1H) , 8.40 ( 

d, J = 2.2 Hz, 1H), 9.76 (br s, 1H) . 

APCIMS m/z: [M+H] + 465. 

mmm 4 6 ] 

[0 119] r 

N _ [ 4 _ (2-7U;v) - 5-*fr*V ^f7v i -;v- 2 -4 ;v] -4- [1- (5- 

«#04 5 t«i:Lt, 2-^nn-5-y7yt"'J ^VtfJftfc «3 KWO 0 2-51 
8 3 6 ^IB«(75^fe-e# htit:2-9uu-5-*9>XA'*-n'W > > (144 mg, 0. 
75 mmol) £fflv^ 4 4 (181 mg, 0.50 mmol) £ *) ^I54k^% 4 6 (83.3 mg, 32 

%) £#fco 

*H NMR (CDCh, S ppm): 1.70-1.90 (m, 2H), 1.90-2.00 (m, 2H), 2.45-2.55 (m, 1H) , 
2.99 (t, J = 4.7 Hz, 4H), 3.04 (s, 3H) , 3.05-3.10 (m, 2H) , 3.88 (t, J = 4.7 Hz, 
4H) 4.46 (d, J = 12.9 Hz, 2H), 6.52 (dd, J = 1.9, 3.2 Hz, 1H) , 6.63 (d, J = 9. 

2 Hz, 1H), 6.87 (d, J = 3.2 Hz, 1H) , 7.45 (d, J = 1.9 Hz, 1H), 7.87 (dd, J = 2.4 

, 9.2 Hz, 1H), 8.63 (d, J = 2.4 Hz, 1H) , 9.51 (br s, 1H) . 

APCIMS m/z: [M+H] + 518. 

mmm 4 7 ] 
[0120] 

N _ [ 4 _ (2-7 i ;;V) -5-«*'J^f7V-^-2-^V] -4- [1- (5- 
-fnt°'Jy>-2-^ ;v) U v >] * JHi?3r"9- 5 K {it^ 4 7 ) 

mm\± 5tR«i:U, 2-7nn-5-y7;t , 'Jy>^ 1 )C2-7Dn-5 
- - hnn"ijy-y (238 mg, 1.50 mmol) £fflV^ Mf4 4 (145 mg, 0.400 mmol) X 
V)Mmik&<yd4 7 (78.5 mg, 41 %) £#£0 

X H NMR (CDCh, ^ ppm): 1.75-1.95 (m, 4H), 2.40-2.55 (m, 1H), 2.90-3.00 (m, 2H), 
3.00 (t, J = 4.6 Hz, 4H), 3.85 (d, J = 11.9 Hz, 2H) , 3.89 (t, J = 4.6 Hz, 4H) , 
6 52 (dd, J = 1-9, 3.5 Hz, 1H) , 6.76 (dd, J = 4.6, 8.1 Hz, 1H), 6.88 (dd, J = 0. 
8, 3.5 Hz, 1H), 7.45 (dd, J = 0.8, 1.9 Hz, 1H) , 8.13 (dd, J = 1.8, 8.1 Hz, 1H) , 
8.32 (dd, J = 1-8, 4.6 Hz, 1H) , 9.70 (br s, 1H). 
APCIMS m/z: [M+H] + 485. 

mmm 4 8 ] 
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: 40/ 



[0121] 

N _ [ 4 _ (2-7'J^) -5-^JV^'J^f7V-^-2-^V] -4- [1- (3- 

-=. hu\£VPy (238 mg, 1.50 mmol) *fflv>, ffrfe* 4 4 (145 mg, 0.40 mmol) <£ «5 
fltlfrffrfrflM 8 (76.0 mg, 39 %) *&fco 

*H NMR (CDCh, d ppm) : 2.37 (m, 1H) . 2.54 (t, J = 4.9 Hz, 4H) , 3.03 (t, J = 4.6 
Hz, 4H), 3.66 (t, J = 4.9 Hz, 4H), 3.89 (t, J = 4. 6 Hz, 4H) , 6.50 (dd, J = 1.6, 
3.2 Hz, 1H), 6.86 (dd, J = 0.8, 1.6 Hz, 1H) , 6.89 (dd, J = 1.6, 5.1 Hz, 1H) , 7.1 
0 (d. J = 1-6 Hz, 1H), 7.43 (dd, J = 0.8, 1.6 Hz, 1H) , 8.31 (d, J = 5.1 Hz, 1H) , 

9.50 (br s, 1H). 
APCIMS m/z: [M+H] + 485. 

immm 4 9 ] 

[0122] 

N _ [ 4 _ (2-7'j;V) -5-^M'J^f7V-^-2-^V] - 4- [1- (2- 
tf^jv^] ^V^t? F (ft^f 4 9) 

3=v> (172 mg, 1.50 mmol) &JBV^ 4 4 (145 mg, 0.40 mmol) £ *> SfiBft^* 

4 9 (87.5 mg, 50 %) £#fco 

2 H NMR (CDCh, 5 ppm): 1.72-1.78 (m, 2H), 1.85-1.95 (m, 2H), 2.40-2.50 (m, 1H) , 
2.83-2.89 (m, 2H), 2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4. 6 Hz, 4H) , 4.72-4.8 

0 (m 2H), 6.49 (t, J = 4. 9 Hz, 2H) , 6.51 (dd, J = 1.6, 3.5 Hz, 1H) , 6.87 (dd, J 
= 0.8, 3.5 Hz, 1H), 7.45 (dd, J = 0.8, 1.6 Hz, 1H) , 8.30 (d, J = 4.9 Hz, 1H) , 9 

.54 (br s, 1H). 

APCIMS m/z: [M+H] + 441. 

mmm 5 0 ] 

[0123] n r 

N _ [ 4 _ (2-7V;V) -5- ; E^t'jyf7y-iV-2-^V] -4- [1- (2- 

\£?*J~fr) h^'Jy>] »mt5 K (W50) 

«^J45t|W|#^LT, 2-^nn-5-y7yt"'Jy^^^:2-_7ont"7 
v> (0.69 mL, 0.75 mmol) £i£v>, 4 4 (181 mg, 0.5 mmol) J: »> WflBft-frW 5 

0 (37.5 mg, 17 %) £#fco 

*H NMR (DMSO-de, 8 ppm): 2.91 (t, J = 4.6 Hz, 4H), 3.30-3.40 (m, 4H), 3.45-3.50 
(m 2H), 3.55-3.65 (m, 2H) , 3.78 (t, J = 4.6 Hz, 4H) , 4.72-4.76 (m, 1H) , 6.55 ( 

d J = 9.2 Hz, 1H), 6.60 (dd, J = 1.9, 3.2 Hz, 1H) , 6.82 (dd, J = 0. 8, 3.2 Hz, 1 

H), 7.68 (dd, J = 0.8, 1.9 Hz, 1H), 8.01 (dd, J = 2.4, 9.2 Hz, 1H), 8.75 (d, J = 
2. 4 Hz, 1H) , 12. 26 (br s, 1H) . 

APCIMS m/z: [M+H] + 441. 

mmm 5 1 ] 

[0 12 4] 

N _ [4 _ (2-7')^) -5-^^'jyf77*-;V-2-^;V] -4- [1- (6- 
^onif'j5y>-4-^ ;v) tf^'j v >] # ^ K iAY&tfo 5 1 ) 

5 t|S|«tat, 2-^nn-5-y7^' , Jy>^t)t:4 ) 6-v^n 
n^'HW (298 mg, 2.00 mmol) *fl§v>, ^4 4 (361 mg, 1.00 mmol) <£ 9 HhB 
ffr&tt 5 1 (356 mg, 75 %) 

*H NMR (CDCh, 5 ppm): 1.70-1.90 (m, 4H), 2.40-2.55 (m, 1H), 2.84-2.93 (m, 2H), 
2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4. 6 Hz, 4H) , 4.33 (d, J = 13.8 Hz, 2H) , 

6.50 (s, 1H), 6.53 (dd, J = 1.9, 3:5 Hz, 1H) , 6.88 (d, J = 3. 5 Hz, 1H) , 7.45 (d, 
J = 1.9 Hz, 1H), 8.37 (s, 1H), 10.24 (br s, 1H) . 

APCIMS m/z: [ 35 ClM+H] + 475, [ 37 C1M+H] + 477. 

2005-3006422 
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mum 5 2 1 

[0 12 5] 

N _ [ 4 _ ( 2 _- 71J;V ) -5-tHij;f7V , -^-2-^V] -4- [1- (4- 
tfi;5v^-;v) tT^U^>] F (1^5 2) 

ik&9B5 1 (300 mg, 0.63 mmol) (10 mL) fci&»U 10%^7vfA 

-RH (500 mg) ^Dn£/io 7}c«#H^T\ ^at? 4 l$|ig«#Lfc«, RtS«[*-fe7>f h 
^1LT%1L, 112^5 2 (213 mg, 77%) 

/Co 

J H NMR (CDCls, * PPm): 1.70-1.90 (m, 2H) , 1.90-2.05 (m, 2H), 2.45-2.55 (m, 1H) , 
2.99 (t, J = 4.6 Hz, 4H), 3.00-3.05 (m, 2H) . 3.88 (t, J = 4. 6 Hz, 4H) , 4.42 (d, 
J = 13.8 Hz, 2H), 6.50-6.54 (m, 2H) , 6.86 (d, J = 3.2 Hz, 1H) , 7.45 (d, J = 1.6 
Hz, 1H), 8.21 (d, J = 6.2 Hz, 1H) , 8.60 (s, 1H) , 9.20 (br s, 1H) . 

APCIMS m/z: [M+H] + 441. 

imm 5 3 ] 

[0 12 6] r 

N _ [ 4 _ (2-7'Jfl/) -5-^^^f7V-^-2-^V] -4- [1- (6- 

^ o n tf u yys— 3 --f ;W tf^Vv^] *;v^t5 F 5 3 ) 

HE»W4 5iR*tU, 2-7nn-5->7^'J S>><0ftfc J> 3 nn try 
(298 mg, 2.00 mmol) £ffiv>, \\&t$a 4 4 (361 mg, 1.00 mmol) J: D WaBlfrfrW 
5 3 (299 mg, 63 %) 

J H NMR (CDCls, S ppm): 1.70-2.00 (m, 4H) , 2.45-2.55 (m, 1H) , 2.90-3.05 (m, 2H) , 
2.99 (t, J = 4.6 Hz, 4H), 3.88 (t, J = 4.6 Hz, 4H) , 4.34 (d, J = 13.8 Hz, 2H) , 
6.52 (dd, J = 1.6, 3.5 Hz, 1H), 6.87 (dd, J = 3. 5 Hz, 1H) , 6.91 (d, J = 9.4 Hz, 
1H), 7.21 (d, J = 9.4 Hz, 1H) , 7.45 (d, J = 1.6 Hz, 1H) , 9.56 (br s, 1H) . 
APCIMS m/z: [ 35 ClM+H] + 475, [ 37 C1M+H] + 477. 

imMM 5 4 ] 

[0 12 7] 

N _ [ 4 _ (2-7'J)V) -5-m , J/f7V*-JV-2-^V] -4- (l-T-fef" 

^t/4 4 (145 mg, 0.400 mmol) *l^U v> (5 mL) KjfrflPU &zfcffcBfc (0.19 mL, 
2.00 mmol) ZtUx.tz 0 2 WmWkWLtz&, *«£«l£^:£cU #£>*ifc2&a£* ~> 

'J*W7A^nvF^77^- (ftixf^-^i';-*' (9 11)) -C»»"t*i 
fcHJ: U, «IMfrfrW5 4 (40.0 mg, 25 %) £#fco 

X H NMR (CDCls, 8 ppm): 1.60-1.95 (m, 4H), 2.11 (s, 3H), 2.40-2.55 (m, 1H) , 2.60 
-2.80 (m, 1H), 2.98 (t, J = 4.6 Hz, 4H) , 3.00-3.15 (m, 1H), 3.88 (t, J = 4.6 Hz, 
4H), 3.88-3.95 (m, 1H) , 4.57 (d, J = 13.5 Hz, 1H) , 6.51 (dd, J = 1.9, 3.5 Hz, 1 
H), 6.86 (dd, J = 0.8, 3.5 Hz, 1H) , 7.45 (dd, J = 0.8, 1.9 Hz, 1H) , 9.18 (br s, 
1H). 

APCIMS m/z: [M+H] + 405. 

immm 5 5 ] 

[0 12 8] 

N _ [ 4 _ (2-7'J^) -5-^V*'J7f77-JV-2-^JV] -4- [1- (N, 
N-v^^l/^W^^f;!/) tf^Vv>] K (41^-^55) 

^y-^3f (1.54 mL, 10.0 mmol) , HJ jc-?-;vt 5 > (4.18 mL, 30.0 

mmol) tsZ&N, N-^^f ;V*JW^/f ;V^D>J K (2. 20 mL, 24.0 mmol) OS^t 

* n n * ;va "Cjftffi Lfco *$t« * 1 m o 1 / LIE «tfn££Ifcfc*?- h V 

fcSS^V^W^A^DvF^?^ - (7nn*;vA-S|xfji/ (1 : 1) ) 

ffi|IE#2 005-3006422 
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-CfSJji-rs- fcfc* "5 1 - (N, N-v^f-;V#;w^^;v) ^ijy>-4-*)H'> 
Stif^/ (2.28 g, 100 %) 

>H NMR (CDCh, 8 ppm) : 1.26 (t, J = 6.9 Hz, 3H) , 1.65-1.76 (m, 2H) , 1. 85-1.94 ( 
m, 2H), 2.41-2.85 (m, 1H) , 2.77-2.85 (m, 2H) , 2.83 (s, 6H) , 3.59-3.65 (m, 2H) , 4 
. 14 (q, J = 6. 9 Hz, 2H) . 

X@ 1 -e# k *Lfc 1 - (N, N-vp^V^W^-OK) 4 -fl/U^R 

if^ (2 28 g, 10.0 mmol) (30 mL) *5 J: IF* (10 mL) fc*#U *Hft 

ft'Jf^AlM (2.10 g, 50.0 mmol) £2rax. SSt3 0^*t^o Y#»M 
JES*U |#eW:»6mol/LlI^Dx.t P H?riritL^ ^nn*;v 

1- (N, N- ^;V#;Wt^ ;v) t>'Jy>-4-*^>f (830 mg, 42%) * 

1 H NMR (CDCh, 3 ppm): 1.68-1.79 (m, 2H) , 1.91-1.97 (m, 2H) , 2.46-2.54 (m, 1H), 
2.80-2.85 (m, 2H) , 2.82 (s, 6H) , 3.58-3.66 (m, 2H) . 
3 

ig2t?#?)*ifci- (n, N-y^^-^*^^*^^) t°^ 5 ; 4 

(300 mg, 1.50 mmol) ^Dn^V (15 mL) i:fiU Stf^*-* (0.547 mL, 
7 50 mmol) *tm*., l^MIIL^o ****EEtf *Lfc*, n 
n*;VA (5 mL) fc*»U *«lW2 9©Iin?#&^2-75>'-4- 
;v) -5-^)V*Vf7V-JV (126 mg, 0.50 mmol) ©t''Jy> (10 mL) aFffltt'SDx. 

(S=^r.?-;v-^y-;v (9:D) T?»«t4-i:Pi^ WsBlk^ 

tJ5 5 (171 mg, 81 %) £#?Co nn . . 

X HNMR (CDCh, 5 ppm) : 1.60-1.95 (m, 4H), 2.35-2.50 (m, 1H), 2.70-2.80 (m, 2H) , 
2 83 (s, 6H), 3.00 (t, J = 4.3 Hz, 4H) , 3.68 (d, J = 13.5 Hz, 2H) , 3.88 (t J = 
4.3 Hz, 4H), 6.51 (dd, J = 1.6, 3.2 Hz, 1H) , 6.86 (dd, J = 0. 5, 3.2 Hz, 1H) , 7. 

44 (dd, J = 0.5, 1.6 Hz, 1H) , 9.54 (br s, 1H). 

APCIMS m/z: [M+H] + 434. 

mmm 5 6 ] 

[0 12 9] n , 

N _ [4 _ (2-7'j;v) -5-^^*vf7y-^-2-^H -4- (i-^;v* 

;*W-^?D'J», »2 9©Iglt?ll^^ 2-7^-4- (2-7 
- 5 -^ij;f7/-^ (126 mg, 0.50 mmol) X , WIBflS'&W 5 6 (167 m 
g 72 %) ^t^^o 

>H NMR (CDCh ^5 ppm): 1.60-1.90 (m, 4H), 2.30-2.50 (m, 1H), 2.65-2.85 (m, 2H) , 
2 99 (t J = 4.3 Hz, 4H), 3.26 (t, J = 4.3 Hz, 4H) , 3.68 (t, J = 4.3 Hz, 4H) , 3 
71 (d J = 13.5 Hz, 2H), 3.88 (t, J = 4.3 Hz, 4H) , 6.51 (dd, J = 1.9, 3.5 Hz, 1 

H), 6.87 (d, J = 3.5 Hz, 1H) , 7.44 (d, J = 1.9 Hz, 1H) , 9.73 (br s, 1H) . 

APCIMS m/z: [M+H] + 476. 
miMM 5 7 ] 

[0 13 0] , 

N _ [4 _ (2-7VJV) -5-^'J^7y-iV-2-^V] -4- 

) -5-^'j;f7^/-JV (126 mg, 0.50 mmol) <£ *K $Rffrffc#*ftf 5 7 (123 mg, 5 
6 %) *%fz 0 

£BIE# 2005-3006422 
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1 



HNMR (CDCh , 8 ppm): 1.80-2.00 (m, 4H), 2.35-2.50 (m, 1H), 2.70-2.85 (m, 2H), 
2 80 (s, 3H), 2.99 (t, J = 4.3 Hz, 4H) , 3.76 (ddd, J = 3.8, 3.8, 14.6 Hz, 2H) , 

3.88 (t, J = 4.3 Hz, 4H), 6.52 (dd, J = 1.9, 3.5 Hz, 1H), 6.87 (d, J = 3.5 Hz, 1 
H), 7.45 (d, J = 1.9 Hz, 1H) , 9.67 (br s, 1H) . 

APCIMS m/z: [M+H] + 441. 

mmm 5 8 ] 

[0131] . _ 

N _ [ 4 _ (2-7ijjv) - 5 v J f77-;v- 2 — jfri -4- Li - CN, 

«f!)5 5 fcR«i:U, N, N-^W^'fHDnWOCN, N- 
^^77^ Hn'J Kfcfflv*, »ft$J2 9 Olg 1 -C#£>*l& 2-757-4 
_ ( 2 -7V;v) -5-mVf7y-^ (126 mg, 0.50 mmol) £ «5 -> tRaB'fb^W 
5 8 (103 mg, 44 %) £#£ 0 

J H NMR (CDCh, <5 ppm) : 1.70-1.95 (m, 4H), 2.25-2.45 (m. 1H), 2.70-2.85 (m, 2H), 
2.83 (s, 6H), 2.99 (t, J = 4.6 Hz, 4H) , 3.78 (ddd, J = 3.8, 3.8, 14.8 Hz, 2H) , 

3.89 (t, J = 4.6 Hz, 4H), 6.52 (dd, J = 1.9, 3.2 Hz, 1H) , 6.87 (d, J = 3.2 Hz, 1 
H), 7.44 (d, J - 1.9 Hz, 1H) , 9.75 (br s, 1H) . 

APCIMS m/z: [M+H] + 470. 

mmm 5 9 1 

[0132] 

N _ [ 4 _ ( 2 -7'J;v) - 5 -^v* 1 ; s fry-;v- 2 -A ;v] -4-7*n^^f;v 

^>X75 K 59) 

4 _7n^^f;V^Ifi (2.24 g, 10.4 mmol) %Y$/*.y (80 mL) fc«J»L^ »1K 
(7.59 mL, 104 mmol) SrJjnAT 6 I^IBIiniJ!fk*ii(E Lfeo »it*WEE«*Lfe^ 
t# <b tltzmt* T H F (50 mL) L, MMM 2 9 Olg Ki#^>W2-7^- 

4 _ (2-7iJ;V) -5-^^*'J/f77-^ (2.00 g, 7.97 mmol) , W^^T 
5> (1 67 mL, 12.0 mmol) *J:tfN, N-y^f ^7? 7 tf U v > (97.6mg, 0.80 mm 
ol) Srinix^ lWMISUco SfiK-t^L/A ^f)^10%RitHJ 

D ^ ;VA _ Mlf ;V (9 11)) Tttli-t&ik^J: !K «wHfc#W5 9 (3.29 g, 92 
%) SrWfeo 

X H NMR (CDCh, 5 ppm) : 3.03 (t, J = 4.6 Hz, 4H), 3.89 (t, J = 4.6 Hz, 4H) , 4.59 
(s 2H) 6 40 (dd, J = 1.6, 3.2 Hz, 1H) , 6.79 (d, J = 3.2 Hz, 1H) , 7.25 (d, J = 
1.6 Hz.'lH), 7.43 (dd, J = 2.2, 8.6 Hz, 2H) , 7.83 (dd, J = 2.2, 8.6 Hz, 2H) , 10 

.56 (br s, 1H). 

mmm 6 o ] 

I 0 1 3 3 1 ; - *r 

N- [4- (2-7'J;v) -5-^;v*'J7f7 , /-^-2-^;v] -4- (l->f** 

^>X7 5 K (ft^«6 0) 
^%5 9 (448 mg, 1.00 mmol) ^DMFCiiU >f 5 <PV->1/ (204 mg, 3.00 mm 
ol) fciUX-fco 6 5tt2HlftJfL^, RJ&8Efc**Jn*., ^Bfe^^fflfflLfco 

#f.Mt*vV*^v*7A^a-7l>777^- (7nn*W-)<^HV (2 0 
• 1) ) -eltmi-^^^^J; «SB^W6 0 (348 mg, 80%) fcWfco 
>H NMR (CDCh, S ppm): 3.03 (t, J = 4.6 Hz, 4H) , 3.90 (t, J = 4. 6 Hz, 4H) , 5.23 
(s 2H), 6.52 (dd, J = 1.9, 3.2 Hz, 1H) , 6.88 (d, J = 3. 2 Hz, 1H) , 6.93 (s, 1H) 
, 7.15 (s, 1H), 7.28 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 1.9 Hz, 1H) , 7.61 (s, 1H) 
, 7.90 (d, J = 8.4 Hz, 2H), 9.45 (br s, 1H) . 
APCIMS m/z: [M+H] + 436. 

fctifE# 2005-3006422 
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mnw 6 1 ] 

[0 13 4] 

N _ [4 _ ( 2 --7ij;v) -5-€^'J;f77-iV-2-^JV] -4- (4-HFn 
^ytV>JyV^f;V) ^>X7^ F 6 1) 

mmme otmmzLx^ 4 5 c4-t Fn^e^i; dm 

FOftfclJKl, 4-yt^t>tlV\ M5 9 (448 mg, 1.00 mmol) =fc <9 HitMb 
-£-%6 1 (351 mg, 75 %) &#fco 

J H NMR (CDCls, 8 ppm): 1.50-1.70 (m, 3H), 1.88-1.93 (m, 2H) , 2.14-2.22 (m, 2H) , 
2.72-2.76 (m, 2H), 3.03 (t, J = 4. 5 Hz, 4H), 3.55 (s, 2H) , 3.70-3.75 (m, 1H) , 3 
90 (t, J = 4.5 Hz, 4H), 6.49 (dd, J = 1.9, 3.2 Hz, 1H) , 6.86 (d, J = 3.2 Hz, 1H 

), 7.41 (d, J = 1.9 Hz, 1H), 7.46 (d, J = 8.1 Hz, 2H) , 7.86 (d, J = 8.1 Hz, 2H) , 
9.70 (br s, 1H). 

APCIMS m/z: [M+H] + 469. 

imm 6 2 ] 

[0 13 5] 

N _ [ 4 _ (2-7'J;V) -5-^* , J/f7V*-JV-2-^^] -4- (t^*^ 
^>XT5 F (^%6 2) 

4 -v>'t^t>^fflV\ 5 9 (448 mg, 1.00 mmol) «£ >J IMB'fb^W 6 2 (36.5 

mg, 8 %) *f/Co 

X H NMR (CDCls, «? ppm): 2.46 (t, J = 4.6 Hz, 4H) , 3.03 (t, J = 4.6 Hz, 4H) , 3.57 
(s, 2H), 3.73 (t, J = 4.6 Hz, 4H) , 3.90 (t, J = 4.6 Hz, 4H) , 6.50 (dd, J = 1.6, 

3.5 Hz, 1H), 6.87 (dd, J = 0. 8, 3.5 Hz, 1H) , 7.44 (dd, J = 0. 8, 1.6 Hz, 1H) , 7. 

49 (d, J = 8.1 Hz, 2H), 7.86 (d, J = 8. 1 Hz, 2H), 9.51 (br s, 1H). 

APCIMS m/z: [M+H] + 455. 

mnw 6 3 ] 

[0 13 6] 

N _ [ 4 _ ( 2 -7V;v) -5-^V*^f7y-^-2-^V] -4- [N- (2- 
^h^vji^;v) -N-^f^7^^f^] "*>X7 5 K (Ifc-^ 6 3 ) 

^Jt«6 0J:WfKLt, >f 5 ^/-^oft^ fcN- (2-^^yif;v) -N- 
^f;V7r/^, DMFtf>ftfc *>fc 1 , 4-^t^t>t^V\ Mt5 9 (448 mg, 1. 
00 mmol) X (K HfMb^ (173 mg, 38 %) £#fco 

J H NMR (DMSO-de, 8 ppm): 2.74 (s, 3H), 2.94 (t, J = 4.6 Hz, 4H), 3.16-3.30 (m, 
2H), 3.31 (s, 3H), 3.70-3.73 (m, 2H), 3.79 (t, J = 4. 6 Hz, 4H) , 4.36 (d, J = 13. 
5 Hz 1H), 4.48 (d. J = 13. 5 Hz, 1H) , 6.62 (dd, J = 1.6, 3.2 Hz, 1H) , 6.84 (d, J 

= 3.2 Hz, 1H), 7.70 (d, J = 3.2 Hz, 1H) , 7.73 (d, J = 8. 1 Hz, 2H) , 8.18 (d, J = 

8. 1 Hz, 2H) . 
APCIMS m/z: [M+H] + 457. 

immm e 4 ] 

[0 13 7] 

N _ [ 4 _ ( 2 -7'J;V) -5-^* , ;;f7 , /-^-2-'fA'] -4- (2-**V 
t°/<ijyV^f;v) ^>X7 5 F (ffrfr*l6 4) 
X® 1 

6 0 f'Jv^ (600 mg, 15.0 mmol) £DMF (30 mL) 2 — ti 

K> (L49 g, 15.0 mmol) fcflllx., glT? 3 0 U *V^4-^t>f 

f-^ (2.29 g, 10. 0 mmol) ©DMF (10 mL) 'MWL'fclNz-tzo W&X 3 

(^xf^-^^y-ji/ (9:1)) t1flfl)iti:j:i), 4- (2-* 
JfVtf^UyV^f^) ^ftW^f"^ (2.47 g, 100%) £#fc 0 

tBiE# 2005-3006422 
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: H NMR (CDCh, 8 ppm): 1.74-1.85 (m, 4H), 2.46-2.51 (m, 2H), 3.20-3.22 (m, 2H) 
3.91 (s, 3H), 4.64 (s, 2H) , 7.31 (d, J = 8.0 Hz, 2H) , 8.00 (d, J = 8.0 Hz, 2H). 

Ig ( 2 - * * V tf ^ 'J yV^f ;V) $M«^ ^ ^ (2. 47 g, 10.0 

mmol) fr;*^-* (30 mL) SilF* (10 mL) fcl*#U TKm^V^A ■ -7jcfP% 
(2 10 g, 50.0 mmol) fcflllx., 3 0£-H«#L;fco »«*:«ffiS*L;fcfc„ 

o »Jf v^^1£^U 4- (2 

t^V^V^^f^) $Ifl (629 mg, 27 %) £#/c 0 

*H NMR (DMSO-de, 5 ppm) : 1.69-1.75 (m, 4H), 2.27-2.34 (m, 2H) , 3.14-3.22 (m, 2H 

), 4.56 (s, 2H), 7.31 (d, J = 8.4 Hz, 2H) , 7.90 (d, J = 8.4 Hz, 2H) . 

Xfl3 

I«2*?»e>*Lfc4- 3cA*Bfc (233 mg, 1.00 mmol 

) ^nn^> (10 mL) fc»#U tefc**-* (5 mL) £*nx^ lB#^»31v^L 

#^tL/;^S^^nn*;VA (5 mL) ^«F#fb, 2 9 OX 

gl^f^W 2-757-4- (2-7'J^) -5-W*Vf7'/-JV (126 mg, 
0.50 mmol) OH"'jy> (10 mL) fcifcJ-Jnxfco lfitlB|«L/:t, 

(20 * 1 ) ) t?»»-|-* £. J: 9. IWSMfr&W 6 4 (68. 3 mg, 29 %) £#^0 
*HNMR (CDCh, 5 ppm): 1.81-1.84 (m, 4H), 2.48-2.51 (m, 2H), 3.03 (t, J = 4.6 H 
z 4H), 3.22-3.26 (m, 2H) , 3.90 (t, J = 4.6 Hz, 4H) , 4.66 (s, 2H) , 6.51 (dd, J = 

1 9 3.5 Hz, 1H), 6.88 (dd, J = 0.5, 3.5 Hz, 1H) , 7.45 (dd, J = 0.5, 1.9 Hz, 1H 
), 7'. 67 (d, J = 13.5 Hz, 2H), 7.87 (d, J = 13.5 Hz, 2H) , 9.45 (br s, 1H) . 
APCIMS m/z: [M+H] + 467. 

immm e 5 ] 

[0138] n , n 

N _ [ 4 _ (2-7';jU) -5-^ , ^f7V-^-2-^^] -4- (1, 2-v 

K ] fn _2-t^V-l-lf , J Wf^) ^>X7 5 K 6 5 ) 

6 4 ra&K tt> Oft*? f)t:2-tFn^yi^;yy^v> v 

»!2 9©lSlt?#^«2-75y-4- (2-7'JJV) 

(126 mg, 0.50 mmol) £ ») , tRfB^W 6 5 (66.2 mg, 29 %) *»fco 
*H NMR (CDCh, d ppm): 3.02 (t, J = 4.6 Hz, 4H) , 3.89 (t, J = 4.6 Hz, 4H) , 5 21 

(s 2H) 6.20 (ddd, J = 1.4, 6.5, 6.5 Hz, 1H) , 6.51 (dd, J = 1.9, 3.5 Hz, 1H) , 
6 65 (dd J = 1.4, 8.6 Hz, 1H) , 6.87 (dd, J = 0.8, 3.5 Hz, 1H) , 7.28 (dd, J = 2. 

2 6.5 Hz, 1H), 7.36 (ddd, J = 2.2, 6.5, 8.6 Hz, 1H) , 7.43 (d, J= 8.4 Hz, 2H) , 7 
.45 (dd, J = 0.8, 1.9 Hz, 1H), 7.88 (d, J = 8.4 Hz, 2H) , 9.44 (br s, 1H) . 
APCIMS m/z: [M+H] + 463. 

mmm 6 6 ] 

[0 13 9] s . , , 

N _ [4 _ ( 2 -7'j;v) -5- ( 4 -^f-;v^7y-;v) f77-;v-2-^v] - 
4 - tr V v y * ;v^^r-9- 5 K (Ak&® 6 6 ) 

£JfeOT2 9 fcR#CLT, ^*'J>©ft*J*)i:i->^^7i^ (0.51 mL, 4.5 
6 mmol) *fl§V>, ##fU7T'#^tt^>fk^g (224 mg, 0.91 mmol) X *) mwMK&VB 6 
6 (108 mg, 32 %) *fflz 0 . . r An 

X H NMR (CDCh, <? ppm): 2.47 (s, 3H), 2.70-2.81 (m, 4H), 3.10-3.19 (m, 4H) , 6.40 

(dd, J =1.8, 3.3 Hz, 1H), 6.76 (d, J = 3.3 Hz, 1H) , 7.28 (d, J = 1.8 Hz, 1H) , 7 
.66 (d, J = 6.1 Hz, 2H), 8.74 (d, J = 6. 1 Hz, 2H) . 
APCIMS m/z: [M+H] + 370. 

mmm 6 7 ] 

[0 14 0] 

ffitE# 2005-3006422 
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N _ [ 5 _ (4-xf;Vt^7y^;V) -4- (2-'7 1 J;V) f77-)V-2-^V] - 

4 - tf i; v > * ;v < F 6 7 ) 

IO&f!l2 9 fcHiia-C, ><Dftt> <9 1 -^)^\L^yVy (1.18 mL, 8.5 

0 mmol) *m^, ^mM7X~nhtl2>it&W g (417 mg, 1.70 mmol) «t •) «?|B 6 
7 (319 mg, 49 %) *%tz 0 

X H NMR (CDCls, ppm):1.14 (t, J = 7.2 Hz, 3H) , 2.52 (dd, J = 7.2, 14.5 Hz, 2H) 
2.64-2.68 (m, 4H) , 3.07-3.10 (m, 4H) , 6.42 (dd, J = 1.8, 3.3 Hz, 1H) , 6.80 (dd 
, J = 0.6, 3.3 Hz, 1H), 7.29 (dd, J = 0.6, 1.8 Hz, 1H), 7.67 (dd, J = 1.7. 4.4 H 
z, 2H), 8.76 (dd, J = 1.7, 4.4 Hz, 2H) . 
APCIMS m/z: [M+H] + 384. 

mmm 6 8 ] 

[0141] 

N _ [ 5 _ ( 4 -^>i?;vtf^9 V — fr) - 4- (2-7'J/V) f7/-^-2-^V] 

- 4 - tr 'J > * ;v*?^*9- 5 F (4b^ 6 8 ) 

Ig 1 

mtfcM2 9<DXm 1 fclWpftH-LT, tH'J voftfcD C 1 - ^'/^M7i^ (3. 
46 mL, 19.9 mmol) *fv>, 7 <b g (1.00 g, 4.08 mmol) ± „ 

2-T5 7-5- (4-^>y>^77^) - 4- (2-7'J^) f77*-iV (1.09 

g, 78 %) zm^o 

*H NMR (CDCls, 8 ppm) : 2.60-2.63 (m, 4H), 2.88-2.91 (m, 4H), 3.57 (s, 2H), 4.91 
(br s, 2H), 6.46 (dd, J = 1.8, 3.5 Hz, 1H) , 6.85 (dd, J = 0.9, 3.5 Hz, 1H) , 7.2 
6-7.34 (m, 5H), 7.40 (dd, J = 0.9, 1.8 Hz, 1H). 

Jim 2 

^>-^;Vt£^7V~;V) -4- (2-7'J)V) f77-^ (500 mg, 1.46 mmol) 
, WGAl&to* 8 (359 mg, 55 %) £#£ 0 

*H NMR (CDCls, 5 ppm): 2.70-2.88 (m, 4H), 3.09-3.23 (m, 4H), 3.74 (s, 2H), 6.41 
(dd, J = 1.8, 3.3 Hz, 1H), 6.75 (d, J = 3.3 Hz, 1H) , 7.30-7.43 (m, 6H) , 7.67 (d 
, J = 6.2 Hz, 2H), 8.75 (d, J = 6.2 Hz, 2H) . 
ESIMS m/z: [M+H] + 446. 

immm 6 9 ] 

[0 14 2] 

N _ [ 4 _ ( 2 -'7 , ;;V) -5-ft*^Vf77-^-2-'fiV] - 4 - M V v > 

iJfrtf^S. F (4fr£-%6 9) 

iW2 9iP9#i:U, ^Oftfcl? K^t^As* i; > (1.03 mL, 10.2 mmol 

) £fflv> N fffjytiieji^ft^ftg (500 mg, 2.04 mmol) J: *K WSMfrfrW 6 9 (5 
93 mg, 78 %) SrWfeo 

: H NMR (CDCls, a ppm): 2.84-2.87 (m, 4H) , 3.25-3.28 (m, 4H), 6.45 (dd, J = 1.8, 
3.5 Hz, 1H), 6.81 (d, J = 3.5 Hz, 1H) , 7.34 (d, J = 1.8 Hz, 1H) , 7.69 (dd, J = 
1.7, 4.6 Hz, 2H), 8.78 (dd, J = 1.7, 4.6 Hz, 2H), 10.2 (br s, 1H) . 
APCIMS m/z: [M+H] + 373. 

mmm i o i 

[0 14 3] 

N _ [4 _ ( 2 -7'j;v) -5- (i-i^yft^iv*'J7) f7v*-;v-2-^;v] 

- 4 - tf V v y * 5 F {ft&m 7 0 ) 

131 1 

||»J6 9K:*3V*T, *|BHfci: LT#<b*L& 2 -75 ^ - 4 - (2-7'JJV) -5-f" 
t ; EWJ^f7 > /-;V (972 mg, 3.64 mmol) t^nn^V (18 ml) KfcMPfL, ^ 
^^DDl$ifi (1.32 g, 7.63 mmol) fcinx-fco gffi-C 1 B#PM# LfcflU RJ&ift 
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-;v (5 0 : 1) ) -e»»~£-£K£ ^ 2-757-4- (2-7'^) - 5- (1 
-t^Vft^^*^) ^TV'-;V (724 mg, 70%) *#^o 
131 2 

;^ 'J 7 f 7 V - ^) Kit 1 til e> 2 - 7 5 7 - 4 - (2-7*)*) -5- 

( 1 _^df-y^^-^;v^ij y) f-TV-;V (724 mg, 2.55 mmol) *HfMb^% 7 

0 (752 mg, 76 94) £#7t 0 

*H NMR (DMSO-de, 5 ppm) : 2.93-3.33 (m, 8H), 6.51 (dd, J = 1.8, 3.3 Hz, 1H), 6.8 
8 (d, J = 3.3 Hz, 1H), 7.70 (d, J = 1.8 Hz, 1H) , 7.97 (d, J = 6.2 Hz, 2H) , 8.79 
(d, J = 6.2 Hz, 2H). 
APCIMS m/z: [M+H] + 389. 

mmm 1 1 i 

[0 14 4] 

N _ [4 _ (2-7'j;v) -5- (l, i-^^vf^;v*'J^ 

^ ;V ] _ 4 _ t o v ^ y jj 5 f ak&m 7 1 ) 

Il«7 0©IglJ:»U, 2-757-4- (2--7U;V) -S-*-*^** 
,j y fjv-i^ft^t) ^k^%6 9£fflv^ IRlBfl;^ 7 1 (365 mg, 48 96) 

°H NMR (CDCls, S ppm): 3.21-3.24 (m, 4H), 3.52-3.56 (m, 4H), 6.47 (dd, J = 1.8, 
3.3 Hz, 1H), 6.74 (d, J = 3.3 Hz, 1H) , 7.42 (d, J = 1.8 Hz, 1H) , 7.76 (d, J = 6 
.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 2H) . 
APCIMS m/z: [M+H] + 405. 

mmm 7 2 ] 

[0 14 5] . , u 

N _ [ 4 _ (2-7'j;V) -5-tV'JyVf7V-^-2-^^] - 

5}?*^ 5 K (ft^»7 2) 

m&ffl2 9 tmUKLX, ><Dftt> y) Kfcf^V v> (0.74 mL, 7.44 mmol) £ 

fflv>, ##^0 7-e#^tL^<b^%g (365 mg, 1.49 mmol) £ «9 7 2 (354 mg, 

67 %) =H#£ 0 , 
J H NMR (CDCls, 5 ppm) : 1.59-1.62 (m, 2H), 1.72-1.79 (m, 4H), 2.92-2.96 (m, 4H) , 

6.34 (dd, J = 1.8, 3.3 Hz, 1H) , 6.72 (d, J = 3.3 Hz, 1H) , 7.14 (d, J = 1.8 Hz, 
1H), 7.65 (d, J = 6.1 Hz, 2H) , 8.67 (d, J = 6. 1 Hz, 2H) . 
APCIMS m/z: [M-H]" 353. 

mmm i 3 ] 

[0 14 6] 

N _ [ 4 _ (2-7'Jjv) -5- (2-^f;vt^'jvV) ^TV-;v- 2 --f;v] -4 

- tf U y > # ;v^^r^ 5 K ('fb^-tJ 7 3 ) 

*i^2 9i^L^ ><Dttt>*) K2 Vy (0/75 mL, 6.3 

5 mmol) *fflv^ 7 T?# <b fh^i^m g (312 mg, 1.27 mmol) J: «§Mb^3 7 

3 (155 mg, 33 %) *%1to s , . 

J H NMR (CDCls, 8 ppm): 1.00-1.02 (m, 3H), 1.40-1.51 (m, 2H), 1.66-1.83 (m, 4H), 
2.65-2.80 (m, 2H) , 3.07-3.11 (m, 1H) , 6.29 (dd, J = 1.8, 3.3 Hz, 1H) , 6.94 (d, 
J = 3.3 Hz, 1H), 7.08 (d, J = 1.8 Hz, 1H) , 7.65 (d, J = 6.1 Hz, 2H) , 8.63 (d, J 
= 6.1 Hz, 2H). 
APCIMS m/z: [M-H]" 367. 

mmm 1 4 ] 

[0 14 7] 

N _ [4 - ( 2 -7'J;V) -5- (4-t^7^'jyV) f7^"2-^] -4 

- tf ij v y ij )\s^**y 5 k (ik&w 7 4 ) 
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Ig 1 

7tfn [4. 5] 7**> (3.82 ml, 29.8 mmol) ^fflv^ ##M 7 T*# t» *i£ ffc^% g ( 
1.46 g, 5.96 mmol) i <9 2 - T ^ - 5 - (1, 4 - i? 8 -T*f * t 0 n [4. 

5] T*>-8-Jn') -4- (2-7'J;V) f77-^ (1.54 g, 84%) 

XfMl^#^tL^2-T5 7-5- (1, 4-yt^ft-8-7f^lin [4. 5] T 
^ y _g_^; V ) -4- (2-7'JJV) f77-^ (1.00 g, 3.25 mmol) ^THF (10 
mL) K»#U 2 mo (5 mL) 4P|«l-lL7 1 :o EOSifcfcfttfll^ 

(^^^-y_f^^^;V (1 : 1) ) tiIt^ofct:J;i52-7§7-4 - (2-7V 
;V) -5- (4-t J r7^ , JyV) f7V*-;V (151 mg, 18%) £#7t 0 
I® 3 

1 £ Lt, a <Dftt> «9 2 T'# *L7c 2 - T 5 J - 4 - ( 2 - 

7iJ;V) -5- (4 -*3fV tf^V vV) f7 7*-^ (151 mg, 0.54 mmol) fcfflv^ flt 
35^*7 4 (151 mg, 72 %) £#£o 

J H NMR (CDCh, 5 ppm) : 2.62-2.71 (m, 4H), 3.36-3.40 (m, 4H), 6.44 (dd, J = 1.8, 
3.3 Hz, 1H), 6.83 (d, J = 3.3 Hz, 1H) , 7.29 (d, J = 1.8 Hz, 1H) , 7.70 (d, J = 6 
.2 Hz, 2H), 8.76 (d, J = 6. 2 Hz, 2H) , 10.8 (br s, 1H) . 
APCIMS m/z: [M-H]" 367. 

mum 7 5 1 

[0 14 8] 

N _ [ 4 _ (2-7'JA/) - 5- (1, 2, 3, 4 -r 1 7 t Fo^ V^f 7 V 2 -'f 

;v) f-T v"-;i/- 2 ->f ;v] -i-ii'J^^WU' (1^7 5) 

ifti2 9©IS1 fcHtiat, ^e;V*iJ yoftt) 19 1 , 2, 3, 4-rf7tF 
n-fV^yy> (1.28 mL, 10.2 mmol) £fflV^ N ##®| 7 £ ti2> / it'k%d g_ (500 mg, 
2.04 mmol) iS9 2-75y-4- (2-7'J;V) - 5- (1, 2, 3, 4-fb7KF 
a-fV^7'j>-2-^;V) f7V*-^ (524 mg, 86%) £#/to 

: H NMR (CDCh, 8 ppm): 3.04-3.08 (m, 2H) , 3.17-3.21 (m, 2H), 4.08 (s, 2H) , 4.86 
(br s, 2H), 6.40 (dd, J - 1.8, 3.3 Hz, 1H), 6.80 (dd, J = 0.7, 3.3 Hz, 1H), 7.0 
5-7.20 (m, 4H), 7.40 (dd, J = 0.7, 1.8 Hz, 1H). 
IS 2 

$mm up?*ku, it^m a <Dttt> *) tis 1^^2-7^-4- ( 2 - 

7'J;V) -5 - (1, 2, 3, 4-th7tFn^V^7'J>-2-^;V) f77-iV ( 
250 mg, 0.84 mmol) fcfflv^ aSIB-ffr&W 7 5 (133 mg, 39 %) *4»fco 
: H NMR (CDCh, 5 ppm): 3.11 (t, J = 5.7 Hz, 2H), 3.35 (t. J = 5.7 Hz, 2H) , 4.24 

(s, 2H), 6.41 (dd, J = 1.8, 3.3 Hz, 1H) , 6.79 (d, J = 3.3 Hz, 1H) , 7.09-7.26 (m 

, 4H), 7.34 (d, J = 1.8 Hz, 1H) , 7.73 (d, J = 6.1 Hz, 2H) , 8.80 (d, J = 6.1 Hz, 
2H). 

ESIMS m/z: [M-H]' 401. 

mmm 7 6 ] 

[0 14 9] 

N _ [5-y^fjl/75;-4- (2-7'J^) f77-^-2-^V] - 4 - If V V * 
j] ;V**3r^ 5 F 7 6) 

»12 9 t|W[«^LT. ^E;i/*i; V<Dftt>*) K2mo 1/L^f^75 

(1.53 mL, 3.06 mmol) fcfflv*, 7 "CW G> tt&ft&^J S (150 mg, 0.61 mmo 

1) X t)WRit^9!7 6 (79.2 mg, 41 %) 

*H NMR (CDCh, 5 ppm): 2.80 (s, 6H), 6.41 (dd, J = 1.8, 3.3 Hz, 1H), 6.74 (d, J 
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= 3.3 Hz, 1H), 7.31 (d, J = 1.8 Hz, 1H) , 7.71 (d, J = 6.2 Hz, 2H) , 8.75 (d, J = 
6.2 Hz, 2H). 
APCIMS m/z: [M+H] + 315. 

mmm i 7 ] 

[0 15 0] 

N _ | 4 _ ( 2 -7'J;V) -5 - [N- (2-^>^yif^) -N-^fiVT^;] f- 
y y- ;v- 2 - >f ;Vl - 4 - tf 0 v > * 5 K (It^ 7 7 ) 

131 1 , 

_ N _^ f - ;VT 5> (909 mg, 10.2 mmol) fcfflv^ ##M 7 t?# <b *L*fl:#» g (500 m 
g, 2.04 mmol) J: 0 2 - T 3 7 - 4 - ( 2 - 7 V "5- [N- 
) _ N _^^. ; i /T ^ y] fTV'-^V (363 mg, 70%) £#fc 0 

*H NMR (CDCh, 5 ppm): 2.90 (s, 3H), 3.22-3.25 (m, 2H) , 3.31 (s, 3H) , 3.51-3.54 
(m, 2H) , 6.40 (dd, J = 1.8, 3.3 Hz, 1H) , 6.80 (dd, J = 0.7, 3.3 Hz, 1H) , 7.05- 
7.20 (m, 4H), 7.40 (dd, J = 0.7, 1.8 Hz, 1H) . 
Xfi2 

mm 1 t HfiM- LT, a <Dftt> n i'XM 1 h frfz 2 - T 5 J - 4 - ( 2 - 

7 ij;V) _5_ [N- (2-^b i lr5'Xf^) -N-^f;V75y] f7V-^ (150 mg 
, 0.62 mmol) *fflv>, tRBB^W 7 7 (195 mg, 88 %) *%tz a 

*H NMR (CDCh , 8 ppm): 2.90 (s, 3H), 3.22-3.25 (m, 2H), 3.31 (s, 3H) , 3.51-3.54 
(m, 2H), 6.49 (dd, J = 1.8, 3.3 Hz, 1H) , 6.93 (d, J = 3.3 Hz, 1H) , 7.46 (d, J = 
1.8 Hz, 1H), 8.02 (d, J = 6.2 Hz, 2H), 8.84 (d, J = 6.2 Hz, 2H) . 

APCIMS m/z: [M+H] + 359. 

mmm 1 8 ] 

[0151] x 

N _ j 4 _ ( 2 -7'j;v) - 5- |n-^;v-n- [2- (2-vf i ;v;v) r 

iIi2 9©ItUI§Iittt, ^;V*0 >^ftfc*9 ^N-^f-^-N- [2- (2 
-tfOv;V) 75> (1.41 ml, 10.2 mmol) £fflv>. ##W7 tf^tL^M 

g (500 mg, 2.04 mmol) X *) 2 - 7 5 J - 4 - ( 2 - 7 V -5- iN-^/W-N 
_ [2- 75 7 | f77-iV (349 mg, 57%) £t#/c 0 

1 H NMR (CDCh, 8 ppm): 2.70 (s, 3H) , 2.95-3.00 (m, 2H), 3.20-3.25 (m, 2H), 5.03 

(br s, 2H), 6.36 (dd, J = 1.8, 3.3 Hz, 1H), 6.57 (dd, J = 0.7, 3.3 Hz, 1H) , 7.0 
0-7.10 (m, 2H), 7.37 (dd, J = 0. 7. 1.8 Hz, 1H) , 7.45-7.51 (m, 1H) , 8.50-8.52 (m, 

1H). 
X@2 

mmm ltmm^Lx, it^m a <oRt> o nig 1 * frfc 2 - 7 ^ j - 4 - (2 - 

-5- |N-^f-^-N- [2- (2-t°0v;V) T^y| fTV-^ 

(200 mg, 0.67 mmol) fcfflv^ |R|B^% 7 8 (143 mg, 53 %) 
X H NMR (CDCh, 8 ppm): 2.83 (s, 3H), 3.01-3.07 (m, 2H), 3.41-3.46 (m, 2H), 6.38 

(dd J = 1.8, 3.5 Hz, 1H), 6.58 (d, J = 3. 5 Hz, 1H) , 7.03-7.12 (m, 2H) , 7.35 (d 
, J = 1.8 Hz, 1H), 7.49-7.55 (m, 1H) , 7.72 (d, J = 6. 1 Hz, 2H) , 8.51-8.53 (m, 1H 
) , 8. 82 (d, J = 6. 1 Hz, 2H) . 
ESIMS m/z: [M+H] + 406. 

mmm 1 9 ] 

[0152] , _ 

N _ [5 _ (4 -y^y v;vif^9v— ;V) -4- (2-7'J^) f77~;V-2-^V] 

T-t bT5 K (4b^7 9) 

2 fcra»tcL-C, Ma»ftfc5 KmmUe 8©ISlT#5)^2-75>' 
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_ 5 _ ( 4 _^^y>tf^7v^;v) -4- (2--7 1 J;v) f7V-JV (458 mg, 1.87 m 
mol) fcfflv^ mmt^m 7 9 (458 mg, 77%) *r»fco 

*H NMR (DMSO-de, S ppm) : 1.99 (s, 3H) , 2.63-2.66 (m, 4H), 3.01-3.04 (m, 4H) , 3. 
59 (s, 2H), 6.49 (dd, J = 1.8, 3.3 Hz, 1H) , 6.85 (d, J = 3.3 Hz, 1H) , 7.23-7.40 
(m, 6H), 10.9 (br s, 1H) . 
ESIMS m/z: [M+H] + 383. 
8 0 ] 
[0 15 3] 

N _ [ 4 _ ( 2 -7 1 J;V) - 5 -If -^9 y-H7 4 /-^- 2 -^;V] T -fe V T 5 K 7 
v;vfl (ffc^i$7 8 0) 

ft^7 9 (274 mg, 0.72 mmol) (7 ml) fcl}gfl*U 10%^7^A 

-Rm (274 mg) *inx., 7jt«»H^T. 5 0fC2 4 B#P B 1« Lfc 0 RlB**-fe7>f h 

yy-fctx.? ; -)V (5 ml) C'Mt, 7^Jl"gfe (83.0 mg, 0.51 mmol) Srittx, *fffi 

LfcSMfcfc tKX 1)Wfcft&&& 0 (40.1 mg, 14%) *r»fco 

X H NMR (CDCb, 5 ppm): 2.10 (s, 3H) , 2.97-3.06 (m, 4H) , 3.14-3.21 (m, 4H), 6.58 

(dd, J = 1.8, 3.3 Hz, 1H), 6.79 (d, J = 3.3 Hz, 1H) , 7.67 (d, J = 1.8 Hz, 1H) . 
APCIMS m/z: [M+H] + 293. 

mww 8 1 ] 

[0 15 4] 

N _ [4 _ ( 2 -7>;;V) -5- (1, 2, 3, 4-Tf7tKn^V^yr/-2-^ 
;V) T-tl>T5 K (ffc£*8 l) 

2 RMfcfc LT, ffrfr* a Oft*? «5 KHJfcW 7 5 OX® 1 t?# <b 2 - T 5 7 
_ 4 _ ( 2 -7'J;v) -5- (1, 2, 3, 4-7>7tFn^V^;'J>'-2-^V) 
^. T s f _ )V (267 mg , 0.89 mmol) *JBV>, «Ef 8 1 (225 mg, 74 %) fcfcfco 
J H NMR (DMSO-de, 5 ppm): 2.11 (s, 3H), 2.98-3.02 (m, 2H) , 3.21-3.25 (m, 2H), 4. 
13 (s, 2H), 6.55 (dd, J = 1.8, 3.3 Hz, 1H) , 6.67 (dd, J = 0.8, 3.3 Hz, 1H) , 7.10 
-7.19 (m, 4H), 7.67 (dd, J = 0.8, 1.8 Hz, 1H) , 12.1 (br s, 1H) . 
ESIMS m/z: [M+H] + 340. 

mmm 8 2 ] 

[0155] . 

N- [5- (1, 4 -V***}r- 8 -T^tfn [4. 5] > - 8 - <f ;V) - 4- ( 
2 _ 7 i;;v) f7^-jV-2-^V] 7*b7§K (M8 2) 

2fcR»PU, ffr&* a Oftfr 0 &~#SMf!l 7 4 Wig 1 "e#^*L^ 2 - T 5 7 
-5- (1, 4 8 -T^tfn [4. 5] >- 8 ^) -4- (2- 
7V;V) fr/-^ (510 mg, 1.66 mmol) fcffiV>, IHIBfk^W 8 2 (488 mg, 84 %) £ 

1 H NMR (CDCh, 5 ppm): 1.87-1.91 (m, 4H), 2.14 (s, 3H), 3.05-3.09 (m, 4H), 3.98 

(s, 4H), 6.47 (dd, J = 1.8, 3.3 Hz, 1H) , 6.80 (dd, J = 0. 7, 3.3 Hz, 1H) , 7.39 ( 
dd, 'j = 0.7, 1.8 Hz, 1H), 10.6 (br s, 1H) . 
APCIMS m/z: [M+H] + 350. 

mnm s 3 1 

[0 15 6] 

N _ j 4 _ (2-7'JJV) -5- [N— -N-^fJV757] f- 

T >y_ ;v _ 2 ->f/H T*b75K 7v;ViS (fb^%8 3) 

mm 2 fc it, fi^-% a oft*? 7 7 ox® 1 ^htitz 2-75; 

_ 4 _ (2-7^;V) - 5- [N — (2-^ h^v^^;V) -N-^fJV75y] f7V* 
-;v (160 mg, 0.63 mmol) fcffiv^ «Effc^W©7 U # ft*: "7 >; -#£ 

( 5ni i) K$gfl$U 7v;vf (146 mg, 1.26 mmol) *iDi> WffiLfeHfr* 
%Ut-T 4 £ti:J:») IIIBfb^-tJ 8 3 (39. 8 mg, 15 %) 
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X H NMR (DMSO-de, 8 ppm) : 2.09 (s, 3H), 2.72 (s, 3H), 3.03-3.07 (m, 2H). 3.19 (s 
. 3H), 3.41-3.45 (m, 2H), 6.56 (dd, J = 1.8, 3.3 Hz, 1H) , 6.77 (dd, J = 0.7, 3.3 
Hz, 1H), 7.64 (dd, J = 0.7, 1.8 Hz, 1H) , 12.1 (br s, 1H). 
APCIMS m/z: [M+H] + 296. 

mmm s 4 ] 

[0 15 7] 

N _ j 4 _ (2-7'JJV) - 5- ]N-^^;V-N- [2- (2-t'Jv» T 
5^1 T-fehT5K 7v;Vft (M8 4) 

£%0O8 3 tmm^VX^ 2-757-4 - (2-7'JJV) -5- [N — (2-7 
yxf;v) -N-7f^757] f T^-^Oft*? 0 P*Jiifli7 8 ©IS 1 T?ft?)*Lfe 2 
-7U-4- (2-7'JJV) -5- |N-7f-;V-N- [2- 

] 75 7| f77-JV (108 mg, 0.36 mmol) £fflv^, SHEflS-fr* 8 4 (20.2 mg, 12 %) 

X H NMR (DMSO-de, 5 ppm): 2.11 (s, 3H), 2.76 (s, 3H), 2.92 (t, J = 7. 1 Hz, 2H), 

3.27 (t, J = 7.1 Hz, 2H), 6.28-6.29 (m, 2H), 7.16-7.23 (m, 2H) , 7.61-7.67 (m, 2H 
), 8.43-8.56 (m, 1H) . 
ESIMS m/z: [M+H] + 343. 

mmm s 5 ] 

[0 15 8] 

N _ [5-^;V5;V-4- (2-7'J^) f77-)V-2-^M 
^r^5 F (fo&®8 5) 
##M8 T*|lb*L<E>fl:#Wh (684 mg, 3.52 mmol) ^DMF (17 mL) fc»#U V 
(867 mg, 7.04 mmol) > EDCmMiM. (1.35 g, 7.04 mmol) 
n*V^>7> 'J 7'/-^ ■ (1.08 g, 7.04 mmol) £ in *. o 5_ 0 TCt? 3 I^W 

RJ&ffltfc*fc;&niU ffaiL/:M B H B ^«t4- fc K-fc WiBfl^* 8 5 ( 
546 mg, 52 %) £#fc 0 

*H NMR (DMSO-de, «5 ppm) : 6.77 (dd, J = 1.7, 3.5 Hz, 1H), 7.18 (dd, J =0.7, 3.5 
Hz, 1H), 8.00-8.03 (m, 3H) , 8.84 (dd, J= 1.7, 4.6 Hz, 2H), 10.46 (s, 1H) , 13.60 
(br s, 1H). 

mmm s 6 ] 

[0 15 9] 

N _ [ 4 _ (2-7'J^) - 5 - ^^^ 'J 7 ^ f ;Vf 77-^ - 2 -'f ;H - 4 - K V v 
>#;V^^r5 K Ub^-%8 6) 
-ft^-% 8 5 (250 mg, 0.84 mmol) 2-y^nnx^7 (4 mL) ***fi*U 

(0. 15 mL, 1.67 mmol) *J:l) t > V 7* h^^fl:* 1 )^ h U >>A (531 mg, 
2.51 mmol) ZUuktzo LfcflL KlBffi.K*t ? u n ^inxttm L 

3 0 11)) xmWkir&ZtKXiOMmik^S 6 (302 mg, 98 %) 

J H NMR (DMSO-de, 5 ppm): 3.31-3.34 (m, 4H), 3.59-3.62 (m, 4H) , 3.95 (s, 2H) , 6. 
62 (dd, J = 1.8, 3.3 Hz, 1H), 6.75 (dd, J = 0.9, 3.3 Hz, 1H), 7.79 (dd, J = 0.9, 
1.8 Hz, 1H), 7.99 (dd, J = 1.7, 4.4 Hz, 2H) , 8.81 (dd, J = 1.7, 4.4 Hz, 2H) , 13 
.02 (br s, 1H) 
ESIMS m/z: [M-H] + 371. 

immm 8 1 \ 

[0 16 0] n 

N _ [4 _ ( 2 -7>j;v) - 5 ;^W7 7-;v- 2 --f;v] -4-t 

U v > * ;v 5 K {A\&m 8 7 ) 

^ii8 6 ^;V*V ^Oft*>U > (0.17 ml, 1.67 mmol 

) £J3v>. ft&ms 5 (250 mg, 0.84 mmol) X VWSMk&VdB 7 (272 mg, 84 %) 
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^NMR (CDCls, £ ppm): 2.71-2.74 (m, 4H), 3.86-2.89 (m, 4H) , 3.94 (s, 2H), 6.40 
(dd J = 1.8, 3.3 Hz, 1H), 6.56 (dd, J = 0.7, 3.3 Hz, 1H) , 7.38 (dd, J = 0.7, 1 

.8 Hz, 1H), 7.71 (dd, J = 1.8, 4.4 Hz, 2H) , 8.77 (dd, J = 1.8, 4.4 Hz, 2H) , 10.6 
(br s, 1H). 

APCIMS m/z: [M+H] + 387. 

mmm 8 8 ] 

N - I0 [l - 1 (2 -y V ;v) - 5 - n V v / ^ f JVf 7 V - ^ - 2 - ^ -4-H°Vv 

^JfrW8 6 fcHfllfcLf. ><Z>ttt>*) 2>> (0.14 mL, 1.67 mmol) * 

fflv> jh^% 8 5 (250 mg, 0.84 mmol) X •}*IB'ft#*8 8 (249 mg, 84 %) £#*r 0 
X H NMR (CDCls, 5 ppm): 1.80-1.84 (m, 4H) , 2.65-2.72 (m, 4H), 4.05 (s, 2H) , 6.42 

(dd, J = 1-8, 3.3 Hz, 1H), 6.59 (d, J = 3.3 Hz, 1H) , 7.40 (d, J = 1.8 Hz, 1H) , 
7.70 (d, J = 6.1 Hz, 2H), 8.76 (d, J = 6.1 Hz, 2H) . 
APCIMS m/z: [M+H] + 355. 

l&MM 8 9 ] 

[0 16 2] n . 

N _ [ 4 _ ( 2 -7'j;v) - 5- (4 - ifJVtVyy-i^f^) f7V-JV-2-^ 
;V ] _ 4 _ tf ij ^ > * ;V^^r^ 5 F ab-^tJ 8 9 ) 

*»W8 6tB«CU % ^;V*U >?>>ft*> «3 K 1 -^/Hf^ (0.15 ml, 1.3 
4 mmol) *fflV>, VC&m% 5 (200 mg, 0.67 mmol) «£ «9 TO4t^rt7 8 9 (142 mg, 55 % 

J H NMR^CDaOD, 5 ppm): 2.98 (s, 3H) , 3.37-3.72 (m, 8H) , 4.77 (s, 2H), 6.61 (dd, 
J = 1.8, 3.3 Hz, 1H), 6.96 (d. J = 3.3 Hz, 1H) , 7.74 (d, J = 1.8 Hz, 1H) , 8.58 
(d, J = 6.1 Hz, 2H), 9.09 (d, J = 6. 1 Hz, 2H) . 
APCIMS m/z: [M+H] + 384. 

mmm 9 0 1 

10163] nr.T,^ 

N _ [ 4 _ (2-7'J;V) - 5- (A3fttFnf777 [2, 1 -c] [1, 4] * 
% 9 0 ) 

H*feM8 6 hM*iat, */l/*y ^ftfr*) CEP 4 7 2 8 2 6 -t^|5«0^-e# 
^tifct^^tKnH^vV [2, 1-c] [1. 4] (300 mg. 2. 11 mmol 

) £fflv>, <b^%8 5 (316 mg, 1.05 mmol) £ 0 (212 mg, 47 %) 

^NMR (CDCls, dppm): 1.91-1.98 (m, 1H), 2.37-2.50 (m, 4H) , 2.64-2.78 (m, 3H), 
2 96-2.99 (m, 1H) , 3.20-3.27 (m, 1H) , 3.63-3.69 (m, 2H) , 3.82-3.84 (m, 1H) 3.92 
(s 2H), 6.41 (dd, J = 1.8, 3.3 Hz, 1H) , 6.59 (d, J = 3.3 Hz, 1H), 7.39 (d, J = 
1.8 Hz, 1H), 7.70 (d, J = 6.1 Hz, 2H) , 8.78 (d, J = 6. 1 Hz, 2H) . 
APCIMS m/z: [M+H] + 426. 

mmm 9 1 ] 

N _ [ °|4 - 4 ( 2 -yV^) -5- [ ( 2 -^JV*'J^W5;) fT^-JI/ 
_ 2 _ ^ ; v[ _ 4 _ tf 1; *jy ij ;l/jj?dr^ ^ F (-fb^tJ 9 1 ) 

»j8 6^«iar, */u*v><Dftt>i)KN- (2-T^y^;v) 

(0.18 ml, 1.34 mmol) *JBV^ 8 5 (200 mg, 0.67 mmol) X t}UwMt&m<oy 

V~$i%^fz 0 <&btifzyV-fa*x-? S-)^ (4 ml) C»#U 4mol/LlW 
/im^^^W (0.30 mL) *Unx., IftBL^^^t^-^l^^ 
9 1 (40.3 mg, 12 %) 
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X H NMR (CDaOD, $ ppm) : 3.10-3.39 (m, 6H) , 3.56-3.65 (m, 2H) , 3.87-3.94 (m, 4H), 
4.80 (s, 2H), 6.63(dd, J = 1.8, 3.3 Hz, 1H) , 6.98 (d, J = 3.3 Hz, 1H) , 7.76 (d, 
J = 1.8 Hz, 1H), 8.10 (d, J = 6.1 Hz, 2H) , 8.86 (d, J = 6. 1 Hz, 2H). 

APCIMS m/z: [M+H] + 414. 

i$mm 9 2 ] 

[0 16 5] N 

2 _ t e r t - 7 '^y5tijV^JV7 5 y - 5 -*;v5 ;v- 4 - (2 -7 V ;v) f7V- 

;v (>fb^ 9 2 ) 

IS 1 _ 

&3£ffl7~e&htl&ik&yBg (12-0 g, 49.0 mmol) „ -Kfv- tert-7f)l/ (2 
1.3 g, 97.9 mmol) . h'Jxf jV7 5> (17. 1 mL, 122 mmol) iSil^N, N-v^f-^ 
T^y^V'Jy (0.60 g, 4.91 mmol) ^ DM I (200 mL) CiilL, ISt^SS 5 L 

^^-7^_ (^^-^>-^^^;v (5 : 1) ) T?»«t*^fctJ:t»5-^n*-2- 
tert-yi>*'>*A'^75;-4- (2-7'j;V) f77-> (14.2 g, 84%) 

X H NMR (DMSO-de, 5 ppm): 1.49 (s, 9H) , 6.64 (dd, J = 2.0, 3.3 Hz, 1H) , 6.91 (dd 
, J = 0.7, 3.3 Hz, 1H), 7.80 (dd, J = 0. 7, 2.0 Hz, 1H) . 

IS 2 

Ig 1 -e# h fliz 5 -yn^E- 2 - t e r t - 7* > * v * ;V T 5 ^ - 4 - ( 2 - 

7 ij;V) fT^-jl/ (3.10 g, 8.98 mmol) £THF (45 mL) fcl$£fl*U -7 8°C, T;V 
dr>#MT~ei. 58mol/L n-WJf^A n (14. 2 mL, 2 
2 5 mmol) fctrax-fco EO&i££-7 8 1 Ofl-Btm DMF (14.2 mL, 183 mmol 

) «t l . gat? i b# l £ o kbw. Kmmmt r>^fA fc i^m^ ^ ^ 

xf^/ (4:1)) T»«i"«ii:CJ: *K 8SfB<t£-«»9 2 (1.50 g, 57 %) «r»fco 
X H NMR (CDCls, 5 ppm): 1.50 (s, 9H) , 6.57 (dd, J = 1.8, 3.4 Hz, 1H) , 6.99 (dd, 
J = 0.8, 3.4 Hz, 1H), 7.60 (dd, J = 0.8, 1.8 Hz, 1H) , 8.95 (br s, 1H) , 10.52 (s, 
1H). 

mmm 9 3 i 

[0 16 6] 

2-tert-7f^y*W-^75/-4 - (2-7'J^) - 5 - ^^*'J 7 

f77-JV (4i^%9 3) 

2 (1.58 g, 5.37 mmol) i3 J: tf* ;V * V > (0.64 mL, 10.7 mmol) *1, 2 
-^nnxr/ (26ml) fc*#U bV7*h* , /**ft*f*tl-yf A (3.41 g, 
16.1 mmol) fcflnxfco ifit«»Lf:li Rj&ffcfc*fc * nn*/l/A Srinifcttlffi L 

U #ibtL/;»t^y'J*^v*7A^n-7>^77^- n n A - ^ * y -;v ( 

3 0-D) Trnm-tzztizx*), mm^m9 3 (1.15 g, 57 %) ^#^0 

X H NMR (CDCh , 5 ppm): 1.50 (s, 9H), 2.56-2.60 (m, 4H), 3.70-3.74 (m, 4H), 3.90 
(s, 2H), 6.47 (dd, J = 1.8, 3.3 Hz, 1H), 6.63 (dd, J = 0.7, 3.3 Hz, 1H) , 7.46 ( 
dd, J = 0.7, 1.8 Hz, 1H). 

mmm 9 4 1 

[0 16 7] 

N _ [4 _ ( 2 -7'J;U) - 5 _^H'j;^W77-JV-2-^V] -3-HVv 
5. K ML^-%9 4) 

XM 1 

<K^9 3 (1.15 g, 0.32 mmol) fc > U ^V* n^gi (12 mL) P#ffLfco 3 
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0 fi-mWLW Lfcft, «*fJtffi^* U 1 m o 1 / LfrWtfki- h U * AtKv#?R*3 i n 
n*;vA - 2-7 p n/NV-;v (4 : 1) fcflniU fflfflLfco *«WISrM*tt^^* 
v ^ a -eft* Lfclfe, £ £ «9 , 2-7?y-4 - (2-7'JiV) 

-5-Wj;^W7 , /~^ (835 mg, 100%) *#fco 

X H NMR (CDsOD, 8 ppm) : 2.50-2.53 (m, 4H) , 3.65-3.68 (m, 4H) , 3.83 (s, 2H) , 6.47 
(dd, J = 1.8, 3.3 Hz, 1H), 6.61 (dd, J = 0.7, 3.3 Hz, 1H) , 7.52 (dd, J = 0.7, 1 
.8 Hz, 1H). 
X® 2 

I5glT-#iS>tL*:2-T5y-4- (2-7VJV) - WTV*-^ 
(225 mg, 0.85 mmol) £DMF (4 mL) fc»#U -af'^D'J (302 mg, 

1.70 mmol) thVif^75> (0.24 mL, 1.70 mmol) *MtL?Zo 4 H#W*# L 

h ^9-^ _ (^^-9->-sm^f-;v (l : l) ) ttlt^itia^ «iB*fc£-% 9 

4 (73.0 mg, 23 %) «r#fc 0 

: H NMR (CDCh, 5 ppm): 2.60-2.63 (m, 4H), 3.74-3.77 (m, 4H), 3.94 (s, 2H) , 6.42 

(dd, J = 1.8, 3.3 Hz, 1H), 6.61 (d, J = 3.3 Hz, 1H) , 7.41 (d, J = 1.8 Hz, 1H) , 
7.42-7.44 (m, 1H) , 8.24-8.28 (m, 1H) , 8.78-8.83 (m, 1H) , 9.18-9.19 (m, 1H) . 
APCIMS m/z: [M-H]"369. 

mmm 9 5 ] 

[0 16 8] 

N _ [ 5 4 - (2-7'j;v) f7 , /-;v-2-f;v] -4-t s, Jy>*^ 

sJ?**J-5 K at^-%9 5) 

{^§2 4 (840 mg, 2.45 mmol) £ T H F (5 mL) &3.Tf*9 S-fr (5 mL) fcflMH 
U 4mo l/L*BMb?-M; (3 mL) fciJDX- 6 0 TCT? 2 B#W«# Ltz 0 

ft, MC2mo l/LffiHfe*imx.-C**DL;fcft> |faiL/:i#^5W StkHJ: D 
, SHaflS^to 9 5 (411 mg, 53 %) fcWfco 

X H NMR (DMSO-de, £ ppm): 6.68 (dd, J = 1.8, 3.5 Hz, 1H), 7.61 (dd, J = 1.0, 3.5 
Hz, 1H), 7.86 (dd, J = 1.0, 1.8 Hz, 1H) , 8.20 (dd, J = 1.7, 4.8 Hz, 2H) , 8.94 ( 
dd, J = 1.7, 4.8 Hz, 2H) . 

mmm 9 6 1 

[0 16 9] 

N _ [ 4 _ (2-7'J^) - 5 - ^JWt 'J y A J^'-Jl'f 7 7-)V- 2 - ^V] -4-H 
V V y # ^ K 9 6) 

5 (410 mg, 1.30 mmol) , ^fr-fcV > (0.14 mL, 1.60 mmol) , EDCfM-B. 
iM. (500 mg, 2.60 mmol) , 1 - H Fn^fy^^/f V T V*— • — **D» (400 mg, 2.6 
0 mmol) £ itTh V :r.^;VT^ > (0. 36 mL, 2.60 mmol) % DM F (5 mL) K&j&Ltio 

* y ~-)\sfrhnm&-tz> ^h\zan, mm^m 9 6 (159 mg, 34 %) t it 

J H NMR (DMSO-de, d ppm): 3.64 (br s, 8H), 6.39 (dd, J = 1.8, 3.3 Hz, 1H) , 6.67 
(dd, J = 0.7, 3.3 Hz, 1H), 7.27 (dd, J = 0.7, 1.8 Hz, 1H), 7.78 (dd, J = 1.6, 4. 

5 Hz, 2H), 8.81 (dd, J = 1.6, 4.5 Hz, 2H), 10.82 (br s, 1H) . 
ESIMS m/z: [M-H]"383. 

mmm 9 7 ] 

[0 17 0] 

N _ [ 4 _ (2-7'J;v) - 5- (N, N-v^f-;v#JW-^^;v) f-Tv*— ;v— 2—4 

;V] - 4 - tf 'J v > * ;V^^r^- 5 K (^% 9 7 ) 

3UfeflI9 6 traaiJCL-C, ^;V*'J ^(Dftt)*) K2mo 1 /L^f^75 
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(0.42 ml, 0.85 mmol) fcfflv^ it&m 9 5 (250 mg, 0.79 mmol) i ^lifilfc 
-£r%9 7 (85.1 mg, 31 %) 

X H NMR (DMSO-de, d ppm) : 2.81 (br s, 3H) , 3.01 (br s, 3H), 6.62 (dd, J = 1.8, 3. 

3 Hz, 1H), 6.74 (dd, J = 0.7, 3.3 Hz, 1H) , 7.77 (dd, J = 0.7, 1.8 Hz, 1H) , 7.94 

(d, J = 6.1 Hz, 2H), 8.81 (d, J = 6. 1 Hz, 2H) . 
ESIMS m/z: [M-H] + 343. 

v$mw 9 8 ] 

[0171] 

N _ [ 4 _ ( 2 _ 7 ij;v) -5- (N-^ h+V-N-^f ^*^*'f ^) ^TV-A- 

- 2 - >f ;v] - 4 - tf U v > * >na?*-tf- 5 K Offc^tJ 9 8 ) 

tSt (810 mg, 8.30 mmol) *fflv>, ffr&W 9 5 (1.31 g, 4.15 mmol) £ 9 WSMfrfrW 9 
8 (1.20 g, 81 %) £#7t 0 

J H NMR (CDCls, a ppm): 3.38 (s, 3H) , 3.70 (s, 3H), 6.40 (dd, J = 1.8, 3.5 Hz, 1 
H), 7.03 (dd, J = 0.7, 3.5 Hz, 1H) , 7.37 (dd, J = 0.7, 1.8 Hz, 1H) , 7.75 (dd, J 
= 1.7, 4.6 Hz, 2H), 8.82 (dd, J = 1.7, 4.6 Hz, 2H) . 

mmm 9 9 1 

[0 17 2] 

N _ [5-^>y>f/i/-4- (2-^ 1 J;v) f7 % /-^-2-^v] - 4 - tf 1 ; 
^-9-5 F (4t^%9 9) 
ft^!|9 8 (354 mg, 0.99 mmol) £THF (5 mL) K*§^U tK^T. 3mol/L 

A/v^f-;V^-x;Vv#'®: (1.32 mL, 3.96 mmol) £ in £ 0 M 

*U #e>tL^S^-^^^-^"^V^9 V -Ir&Z-tKX 19^112^-^9 9 (220 mg, 
59 %) ItmM&MiMitLX # o 

2 H NMR (CDCls, * ppm): 6.52 (dd, J = 1.8, 3.5 Hz, 1H) , 6.96 (dd, J = 0.7, 1.8 H 
z, 1H), 7.44-7.49 (m, 2H) , 7.50 (dd, J = 0.7, 1.8 Hz, 1H) , 7.58-7.63 (m, 1H) , 7. 
72-7.75 (m, 2H) , 8.03 (dd, J = 1.7, 4.4 Hz, 2H) , 8.84 (dd, J = 1.7, 4.4 Hz, 2H) . 
ESIMS m/z: [M+H] + 376. 

mmm 100] 

[0 17 3] 

N _ [ 4 _ (5_/o^77^-2-'f;v) -5-WJ/f7V-;v-2-^;v] - 
4 — try v > * ^^"9-5 k (<&£-*» 100) 

^112 9 fcpflflUwLT. ##f0 7t?#^tLS^^g^ / ft;t)<9 ^###!19-C'#^tt^ 
*fc^ i (379 mg, 1.17 mmol) fcffiv^ flUB-fk^Wl 0 0 (156 mg, 53 %) fcftfco 
X H NMR (CDCls, * PPm): 3.01-3.05 (m, 4H), 3.88-3.91 (m, 4H), 6.36 (d, J = 3.3 H 
z, 1H), 6.77 (d, J = 3.3 Hz, 1H) , 7.72 (dd, J = 1.5, 4.4 Hz, 2H) , 8.80 (dd, J = 
1.5, 4.4 Hz, 2H), 10.31 (br s, 1H) 
APCIMS m/z: [ 79 BrM+H] + 435, [ 81 BrM+H] + 437. 

mmn : 2-75y-4- (2-yvn>) - 5- (4-t°0v;v) f7/-;v UtitW 

a) 

X® 1 

x _ ( 2 -7i;;V) - 2- (4-tfOv^) J ^ (4. 15 g, 22.2 mmol) (2 

2 mL) Ci»L, (3.54 g, 22.2 mmol) fcJJUx.. 8 0 °CC 1 B#W*# Lfc 0 R&ifc 

^-i- (2-7>;;v) - 2- (4-trov;v) v^bjcSeWtt (7.59 g, 99%) 

X H NMR (DMSO-de, 5 ppm): 6.58 (dd, J = 1.7, 3.7 Hz, 1H), 7.01(1H, s), 7.91 (dd, 
J = 0.8, 3.7 Hz, 1H), 8.19 (dd, J = 0.8, 1.7 Hz, 1H) , 8.21 (d, J = 5.6 Hz, 2H) , 
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8.97 (d, J = 5.6 Hz, 2H) . 

IC^M 2 

2- 7 'n^-l- (2-7'J^) -2 - (4-tfVv;v) VJfcffcfcafHfcBL (7.59 

g, 21.9 mmol) £^7-;V (110 mL) fciR»S^ fijxf jV75> (3.35 mL, 24.1 
mmol) *1JU?L, 0#IW«*£U (1.83 g, 24.1 mmol) ^inx. 3 

(10 : 1) ) tlflt^^tta 19, HlBMa (5.10 g, 96%) £ 

*H NMR (DMSO-de, d ppm) : 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.63 (dd, J = 0.7, 3.3 
Hz, 1H), 7.34 (dd, J = 1.7, 6.3 Hz, 2H) , 7.43 (br s, 2H) , 7.60 (dd, J = 0. 7, 1. 

7 Hz, 1H), 8.50 (dd, J = 1.7, 6.3 Hz, 2H). 

##$)2 : 2-757-4- (2-7'JiV) - 5- (2-tfVv;V) f7/-^ (It^J 
b) 

##M 1 t mWiK IT, 1 - (2-7'JjV) - 2 - ( 2 - tf V VJV) x. 9 9 > (936 mg 
, 5.00 mmol) J: •? flUaft^W b (155 mg, 13 X, 2 Ig) 

: H NMR (DMSO-de, 8 ppm): 6.56 (dd, J = 1.8, 3.3 Hz, 1H) , 6.62 (dd, J = 0.7, 3.3 
Hz, 1H), 7.26 (dd, J = 1.7, 4.4 Hz, 2H) , 7.44 (br s, 2H) , 7.60 (dd, J = 0.7, 1. 

8 Hz, 1H), 8.50 (dd, J = 1.7, 4.4 Hz, 2H). 

##$13 : 2-757-4 - (2-7'J;V) -5-7x^7'/-^ (ft'&lfc) 

##$! 1 fcHttfcL"C\ 1- (2-7'JJV) -2-7x-JVx?;> (2.75 g, 14.8 m 
mol) <£«fflfl^%c (1.47 g, 41%, 2 IS) fc&fco 

*H NMR (DMSO-de, 5 ppm): 6.43-6.47 (m, 2H), 7.14 (br s, 2H), 7.28-7.35 (m, 5H), 

7.49 (d, J = 1.7 Hz, 1H). 
##$J4 : 2-7$7-5-^>v > >-4- (2-7'JJV) ^ 7 V— )^9:VC^MWM. (it 

-gr%d) 

1- (2-7'J;V) - 3 — fr"fxi7*S > (1.19 g, 5.94 mmol) SrfflV^ ##$] 
1 ©ISl fcraflftJcLTW*Lfe 2 -^n*- 1 - (2-7V;v) - 3 - V x-;V7"n^ 
y> (1.66 g, 5.94 mmol) SrT-th— (15 mL) ^vtlSU ^Scff (0.49 g, 6. 
44 mmol) ^jinitlllKMlIL^o R(S8E*MfcKU #TtB Lfc@#fc %H5C*-& - 
tK£V), m&ik&VBd (1.21 g, 60 %) fcftfco 

X H NMR (DMSO-de, 5 ppm): 4.25 (s, 2H), 6.70 (dd, J = 1.7, 3.3 Hz, 1H), 6.91 (dd 
, J = 3.3 Hz, 1H), 7.27-7.35 (m, 5H) , 7.90 (d, J = 1.7 Hz, 1H) , 9.05 (br s, 2H) . 
##$15 : 2-75 7-5-xh+'>*^^-4- (2-7'JiV) f- 7 V*- &9A£fo 

##$14 tlWI^t^LT, 7n>f^B[xf^ (2.73 g, 15 mmol) <£ •? fllfB'ffc'frW e (2 
.91 g, 61 %) £#£ 0 

J H NMR (DMSO-de, 5 ppm) : 1.25 (t, J = 7.2 Hz, 3H), 4.19 (q, J = 7.2 Hz, 2H) , 6. 
63 (dd, J = 1.7, 3.5 Hz, 1H) , 7.50 (dd, J = 0.7, 3.5 Hz, 1H), 7.67 (br s, 2H), 7 
.79 (dd, J = 0.7, 1.7 Hz, 1H) . 

##$! 6 I 2 - 7 5 9 - 4 - (2-7'J;V) -5-7W77-JV (it^^S f ) 

##$) 1 fc|WpftU~ LT\ 1- (2-7'JiV) -fu^jy (500 mg, 4.03 mmol) X *) $K 
mit^ f (245 mg, 34 %) 

1 E NMR (CDCla, § PPm) : 2.48 (s, 3H), 4.82 (br s, 2H), 6.45 (dd, J= 1.8, 3.3 Hz, 

1H), 6.53 (dd, J= 0.7, 3.3 Hz, 1H), 7.43 (dd, J= 0.7, 1.8 Hz, 1H) 
##$J7 : 2-7?7-5-7n*-4 - (2-7'J;V) f77-^ (fo&yo s) 
Iff 1 

2- 7W75V (5.1 g, 46.0 mmol) **J9uu* 9> (50 mL) i3XXf9 9 9 -)V 
(50 mL) £#*IU ff7n-7f^7^x7Ah'J7n> F (22.3 g, 46.0 mmol) 
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^ ;v-ettffl Lfc o »ii * fesfnitfcfc-e** L , &>jtfl|gB6^ ^ * ~> * a -enm L fcflL 

»*SE*«M*bfc 0 nhflfzmm^Tt h- h UJl/ (60 mL) fc»#U f-^Sc* (3.5 
g, 46.0 mmol) fciJtlx.. ^3 0^H«#L/:, *fffi LfcB#**JRU »fc*UfcH 
#*^n«7K«^ h V A 7Xf#t * i I/ftlx f ;w: iD x Ti til Ltz 0 «H£3£fD:iC 

•>'J*^v*7A^n7^77^- (A^t>-^ixf;v (3 : 1) ) -c*SM8i-f££ 

2:K:«t*K 2-757-4- (2-7'J^) f77-;V (1.53 g, 20%) £#fCo 

X H NMR (CDCls, * ppm): 5.17 (br s, 2H), 6.43 (dd, J = 2.0, 3.3 Hz, 1H), 6.61 (d 

, J = 3.3 Hz, 1H), 6.69 (s, 1H) , 7.49 (d, J = 2.0 Hz, 1H) . 

XII 2 

If! 1 "C# h fltz 2— T57 — 4 — (2-7'J;V) f7 7*-lV (330 mg, 1.99 mmol) 
^nn*;VA (4 mL) JwJRWL, N-7*n*3A^|/f 5 K (360 mg, 2.02 mmol) £ 

fp aj£*-c*# l , M7Kmm^ v l tzik, mm * mj±^*-t * - t K X r) 

, g (438 mg, 90 %) 

X H NMR (CDCls, 8 ppm): 5.08 (br s, 2H), 6.48 (dd, J = 2.0, 3.3 Hz, 1H), 6.96 (d 
, J = 3.3 Hz, 1H), 7.48 (d, J = 2.0 Hz, 1H) . 

##M8 : 2-757-5-*;^;v-4- (2-7'j;v) f77-;v 0ffc^%h) 

^ifJ9 2 ■C#&*L<Mfc# l » 9 2 (6.71 g, 22.8 mmol) £ h V :7;V^ng1=m (67 mL) 
fc*#U OfrmWkWLtzo ^l^eSLfct, 1 mo 1 /L*mt1- Y U 

* A^c»^* j:^nn*w - 2-^n^v-;v (4:1) fcim&tftffi Lfco ^1 

9 tUSMfrfr* h (4.43 g, 100 %) £»fco 

: H NMR (DMSO-de, § ppm): 6.68 (dd, J = 1.8, 3.5 Hz, 1H) , 6.98 (dd, J = 0.8, 3.5 
Hz, 1H), 7.91 (dd, J = 0.8, 1.8 Hz, 1H) , 8.29 (br s, 2H) , 10.16 (s, 1H) . 

##^1)9 : 2-75^-5-7*0^-4 - (5-yn^777-2-^;v) f7'/-^ ( 

it&m i ) 

7 -C# tl&ik^ya) g (500 mg, 2.04 mmol) *DMF (10 mL) C^HL, N- 
/ntnn^f^ K (363 mg, 2.04 mmol) £inx.fco iEzlit 51 1 WfflWftLtz^ KJ& 

WL^t^m.^^^k.mm'Ltzo ^mm^^m^M^mw^, i*it-7^^v7 

A"?R*Lfc«, *«E*«JE#*U #e>tL7t^S^->V A^AyA^nv f^?7^ 
_ (^dr^>-^ji^;v (4:1)) ttlt^ifcta^ aUBffrfrlbi (379 mg, 
57 %) £#fc 0 

X H NMR (CDCls, 8 ppm): 5.16 (br s, 2H), 6.44 (d, J = 3.3 Hz, 1H), 6.91 (d, J = 
3.3 Hz, 1H) 

###!I10:N- [5-yn^-4- (2-7'JiV) f7 7*-^-2-^V] -4-fcT'J 

HWJl fclWfcLT, ^%aOft^<9 ^##M7-e#^tt^^%g (332 mg, 1. 
36 mmol) fcJiV*, SSBflS-frft j (382 mg, 81 %) *»fco 

: H NMR (DMSO-de, 8 ppm): 6.68 (dd, J = 1.8, 3.5 Hz, 1H), 7.01 (d, J = 3.5 Hz, 1 
H), 7.85 (d, J = 1.8 Hz, 1H) , 8.01 (d, J = 4.8 Hz, 2H), 8.82 (d, J = 4.8 Hz, 2H) 
, 13.48 (br s, 1H). 

ESIMS m/z: [ 79 BrM-H]"348, [ 81 BrM-H]~ 350. 

IgmfcXt), W^^^^i^J^ilt^o 40g, ?MS2 8 6. 8 g 

1 2 o g^^nx-^o z<Dm&®*%m\z&*)m&^ mt^xtm^^tz^ itifft 

£ & -o (*7jctt^RT-l 5 M) T^Tt^To-C, ft&ffl (l«fe*fc!??&tej&#2 
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it&m i 


2 0 




m g 




14 3. 


4 


m g 




3 0 




m g 




6 




m g 


XtT'J >Bfe^ -> ^ A 


0. 


6 


m g 




2 0 0 




m g 



H^iJM 2 : #e^iJ (jt^^d 8 6) 

it&m 8 6. 4o g *ivs m?m ltmmzvx, mmmm ( i m& tz v m&j&& 2 

-ft^tJ 8 6 2 0 m g 

14 3. 4 m g 

«r 3 0 m g 

t KntJ/yn kf;i-fe;vn-.x 6 mg 

7'J >fv gj; 0 . 6 m g 

2 0 0 m g 

saw 3 : mm at&m 9 9 ) 

h - ;v 5 g Sr^JW-ffl§K«*^*Jn Ltft#U $ <=> fciSBfe* <£ ^KIJHfcf- h V 
^IJDLt p H* 6 fcPSELjfc&. &JW-ffl3R®^t-C^»* 1 OOOmLht^o Vkbtitz 
IM^*'7^^T;K:2mLfoiItel3lLt, ffiit^J ( I'M" T^*/i»)flltt 

9 9 2 m g 

D--^> — h — ;V 10 m g 

mm ®:fi 

2.00 mL 
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